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theseoperatingconditions,theradiofrequencyizlterferencelimitsaremetatthe
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GeneraHnformation

Introduction Thisservi cemaJlualcontainsinformationorlinstauiJlg,teStlng,adjusting,and

se-clngtheHP54504ADigiLizingOsc山oscope.Thissectionofthemamロal
iJICludesinstrun entidet)tificadon,descnpt10n,a∝eSSOries,Ophons,speciBcations,
characteristics,andreconnendedtestequpznent.

Amicrofichepartnumberislistedunderthema且ualpartnum beronthetitlepage
ofthismanual.Thisnumber皿aybeusedtoorder4-by6linchmicrofiche

traJISpalenCiesofthemanual･EachmicroGchecontainsupto96photo-duplicates
ofthemanualpages.ThemicrofichepackagealsocontainsthelatestManual
Changessupplementaswe山aspertiz)entServiceNotes.

lnstruments

Coveredby
Manual

OntherearPaJleloftheinstrumentisaserialnumbersdcker･Theserialtlumber
isilltheform:OW ACKXXK).ltiscomposedoftwoparts:theflrStfourdi由tsand
letterare(heserialpre丘X,whilethelastfivedigitsarethesufh.Thepre丘Ⅹisthe
sameforal1identicalinstruments,aLnditchangesonlywhenaLchangehasbeen
lnadetotheinstrument.ThesllffiXhowever,lSaSSigz)edsequentiauyandis

differentforeachinstnLnent.Thecontentsofthismanualapplytoinstru皿entS
withtheserialnu皿berprerlXeS血tedunderSERIALNUMBERSonthetitlepage.

An instrumentmanufacturedaftertheprlntngOfthismanualmayhaveaserial
nu皿 berpreBXdifferentthaLthosehstedonthetitlepage,Thisunlistedserial
numberprefixindicatestheiJIStrumeZltisdifferentfromthosedescribediJlthis

manual.Themanualforthisins仕umentisac00mpaLiedbyayellowMaz)ual
ChazlgeSSuPPleⅡlent.Thissupplementcontainsthenecessaryl'change
information.'thatexpla血 howtoadaptthemaJlualtothenewerinstrument.

Inadditiontochangeinfo-ation,thesupplemeEltCOtltainsinformationfor
correctlngerrorsinthemanual.Tokeepthismanualasacctmteaspossible,
periodical)yrequestthelatestMa且ualChangesupplementfortheiJIStru皿 eJlt

manual･Thesupplementfor血ismanualisidentifiedwiththemanualpartnumber
aLndprintdate,bothofwhichappearonthemanualtitlepage.Complimentary
copleSOfthesuppleneJ)IareavailablefromHew)ett-Packard.

ForinformationconcerningaSerialpre丘XnumberDotuStedonthetitlepageorin
theMa皿uaJChangessupplement,contactyournearestHPoffice.

lnstrument

Description

HP54504A

TheHP54504ADi由tiAn gOscuoscopeisagel)eral-PurposeOSCnloscope with
400MHzrepetidvebandwidthand50MHzreal-tim ebandwidth.It
simultaneouslydigitizestwoInputCharuels,eachwith2001samplesofmemory.
Thechannelshave1mVt05V/diysensitivityiDa1-2-5sequence.Channelinput
impedanceis1ME2or50t2,Switchable.

Thetim ebaseprovidessweepspeedsfrom1nsto5A/divinal1215sequence.
Dualtimebasewindowugcanbeusedtoexpandadisplayedwaveformfora
delailedview.

A一lexternaltrlggerlrLputwith1ME?or50E2Switchableimpedanceca皿be

cornbhedwilhthechanneltriggersforcomplextrlggerlngfunctions.

GeneTalInformation
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TheHP54504AhasanAutoscalefeattue,16automadcpllLseparameter
measulementS,aJldeasywavefonnstorage.IthasfuuprograⅡ皿abihtyoverthe

Hp-IB,andwhensetupwithapnnter,theHP54504AprovidesizIStaJ)thardcopy
output･

Accessories

Supplied
ThefouowiDgaccessoriesaresuppliedwiththeHP54504ADigitizing
Oscilloscope.

●TwoHP10430Am hiatllrepassiveprobes
･OneminiatureprobetoBNCnaieadapter(HP1250-1454)
･One23meter(7･5feet)powercord(Seesection2foravailablepowercords)
.OneOperatingandProgramrningMaJlualSet
+OneServiceMaLnual

Accessories ThefouowiDgaccessoriesareavauableforusewiththeHP54504A.

Available
●HPIO437A1:150E2probe(2m)
.HPIO438A1:1probe(h)
+HPIO439A1:1probe(2m)
●HPIO441A10:11ME2probe(2m)
●HPIt杖)2A50:11ME2(1(X拍Vpeak)probe
+HPIOO20AResistiveDividerProbeKit

･HP1133ATV/VideoSyncPod
+HP506116175RackMount粒【
+HP1494-α)15RackMouJltSlideKit

･HP1540-1066So氏CarryingCase
+HP9211-2645TraLnSitCase
●lip5061-6183FrontPanelCover

●HP1180ATut-trayTestmo姐e
.HP92199BPowerStrip

Options ThefouowingoptionsareaV誠ablefortheHP54504A.

Available

GeneralInformation
1-2

･OptioJ1908IRackMountKit(HP5061-6175)
●Opdon910IAdditionalServiceMa皿uaJandOperatlngandProgramnlng

Manualset

.Option090-Dele(ionofprobes

HP54504A



Performance

Specifications
Verlical

ThefollowingarepeTfonnancespecificationsfortheHP54504ADigitlZmg
0scilloscope.

Bandwidth(-3dB,dccoupled)
ReaJTiEne:dcto50MHz

Repctitivc:dcto400MHzl

払seTime2
RealTiJne:7.0ns

Repetitiye:875ps

lnplltA(Selectable):1ME2±1%or50a±1%

MaximumbputVoltage3
1ME2:±250Vldc+peakac(<10kHz)】
50E3:5VrTnS

onsetAccIJr7ICy4 ±(1%ofch.offset+2%offuuscale)

voltageMcasurcmentAccuracy(dc)45
DuaJQursor:±(1.5%ofMlscale+0.032×V/div)
SingleCursor:±(1.5%offullscale+offseta∝uracy+0.016×V/div)

Horizontal TimeBaseReferenceAccumcy:0,01%

Delta･tAcctlracy
RealTime:±(0.2% × screendiameter+0.01% ×delta-i+1ns)
Repetitiye:±(0.2%Xscreendiame(er十0.01%×delta-i+250ps)

Trigger TriggerSensitivity4

IELtermal･dcto50MHz

RtalTiJneatLdRcpetitiye:0.5division

IntertLal･50MHztolooMH2:

鮎alTime:N/A,Repetitive:0.5division

lnternaト100MHzto400MHZ

RealTiEELe:N/A,Repetitive:1.0division

ExterT)alIdcto250MHz

l00皿Vp-pinto50E3

NOTES:Specificat10nSValldfortemperaturerange±100Cfromsoftwarecalibrationtemperature
vhlheightormoreaveragessclcctcd

lUppcTbandwldthreducesby25MHzforeachOcabove350C10ntime/divTangeS1usand
s)over,theband由dthinrepet]tLVem∝leis50MHZ･

2･Risetlmefiguresarecalculatedfrom:tr-0･35Bandwidthl

3･Onranges≦50mV/diy,themaxlmUmOVefdriveoftheinputmustnotexceed1000timesthe
V/divsetting･

41Expansionlsusedbelow7rnV/dlVrangeSOVertlCa】resolutionandaecuraciesarc
correspondjnglyreduced.Bc]ow7mV/dlVEu]1scalelSdeflnedas56mV,

5･AccuracydecreasesO･08%perOcfromsoFr的JeCallbratlOn-etnPeratUre.

HP54504A GeneraHnformation
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Performance
Characteristics

Vertical

GeneralLnformation
1-4

ThefollowingaqeperforznancecharacteristicsoftheHP54504ADigit血 g
0scilloscope.

SwitchableBa皿dwidthLimits

acICOupled(lower13dBfrequency):90Hz
LFreject(lower-3dBfrequetlCy):450Hz
BaJldwidthLimit(upper-3dBfrequency):30MHz

NumberofChaJmels:2(simultaneous)

Vd calScnsitiyityRange:1mV/diyto5V/div

verticalGainAccuracy(dc):13±1.5%offuuscale

verticalResoLutioJl:2 ±0.4%of血山scale(8-bitAn)),
±0.1%off山 scale(10bitswith≧8averages)

MaximumSampleRate
RealTitne:200MSa/s

Repetitive:25MSa/i

waveformRecordLength3
ReaITime-Nomal:501poiJltS
RealTime-Extended:2(氾1pouts
Rcpctitiyc:Time/div 5tLS-5S/div 2ns/div l ns/diy

Recordlength 501pts 401pts 2 01p‡s

hptttC:7pFnonizlal

hputCoupling:ac,dc

O恥etlh ge: VerticalSensitivjtv AvailableOff.set
lmV-50mV/div ±2V

>50mV-250mV/div ±10V
>250mV-1.25V/diy j:50V
>1.25V-5V/div ±250V

DyTLamicRange:i=1.5×fu11scalefromceJlterOfscreen

Chatlnel･to<hatLneHsolation:Rea]Time Rcpctitive
(withchamelsatequal 40dB:dcto50MHz 40dB:dcto50MHz
sens山vity) N/A:50to400MHz 30dB:50to400MHz

NOTES:SpecificationsarevalidforatempcraluTerange±100cfromthesoftwareca】ibration
temperatureWl(heightormoreaveragessclecled･

1･AceuTaCydecreasesO･08%perOcfrom(hesoErwarecallbratlOntemPeralure･

2･ExpansionlSusedbelow7rnV/divrarLgeSOVerticalrcsohJt10nandaceuradesarecorrespondingり
reduccd.Below7mV/dryfulJscaleisdefinedas56mV.

3.AvailabkoverH P-IB,wavcformrecord lengthis:
RcAlTimc-NoTTr)aL:500poinls Enendcd･2,000polntS
Repctltive- 10ns-5S/div 1,024points

5ns/dlV 1,00points
2ns/dIV 400Points
lns/div 2叩polntS

HP54504A



Horizontal TiEEletlaseRange:1ns/divto5S/div

TineBaseResoLtltioEL:50ps

Delaythnge: Time/divSettir)Q AvailableDe】av

b ost-trigger) 50msI5S 40×(S/div)
100〝S-20ms ls
IE L S -50FLS 10,000x(S/div)

DelayRaDgC: RealTime Repetitire

bretrigger) Al1Time/divSetrings T地E/divSe,ttirlg AvailableDelay
40x(a/diy) 2FLS-5S/diy

lOnsI1/JS/div
lnsI5ns/div

Trigger TriggerPulseWidth: ReaITime Repetitiye
(m主血mu皿)

tnterbaL 14.0ns 1.75ns
Exterua1 2,8ns 2.8ns

TdggerLeve]Ratlge
lntertlal:±1.5×fu山scalefro皿CeJlterofscrcen
Extemal:±2V

40x(S/diy)

80〝s
10,㈱ ×(S仙Ⅴ)

Operating

Characteristics

HP54504A

Vertical DencctiomFactors:ChaAJlels1and2:Withsinglescreenselected,attenuation

factorsareadjustablefrom1mV/diyto5V/diyina1-215sequencewiththeknob.
F山1ycahbratedvernieradjustmentscanbemadeusizLgdirectkeypadentryorthe
knobwiththePINEkeyselected.

ProbeAttenuationFactors:Valuesfrom0,9tolO00maybeenteredtoscalethe
oscuoscopeforexternalprobESOrattenllatOrSattachedtothechanneli且puts.
Whenprobetipcalibrationisdone,thisvalueiscalculatedautomatically.

lnpuHmpedance:1MQor50Q,selectableforCHl,CH2andexternal.

BaTldwidthLimit(EIFReject):Provideslowpassfilterwitha-3dBpointat

approxinately30MHzforbothtriggennga且dsignaldisplay･Canbeselectedfor
eachverticalinputiDdividuany.

LFReject:Provideshigh passfilterwitha13dBpointalapproximately450Hz
fortrlggertngandverticalsignal.Canbeselectedforeachverticalinput
individualJy.

acCotlPIimg:Provideshigh-passfuterwithal3dBpointatapproximately90Hz
forbothtriggerlngaJldsignaldisplay.Canbeselectedforeachverticalinput
individually.

ECLnTLPresets;Verticaldenectionfactor,coupling,offset,andtriggerlevelcan
bepresetindependentlyonbothchannelsforECLandTTLlevels.

EffectiveResolution:Verticalresolutionreferstotheoscilloscope'sabiliqlo
resolvesmallincrementaldiHerencesinvoltage.Thischaracteristicisoften

Generallnformation
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assll皿edtobedirectlyrelatedtothenumberofbitsilltheinstrunent's
analog-to-digitalconversionsystem.

Infact,theJW resolutionisonlyoneofseveralcomponentsofvertical
perfom a皿Ce.HewletトPackardsingle-shotdigitizhgosciuoscopesare
characterizedforEHecEz'veBLlEsofresolution.ThismethodconsidersquaJ)tiZation
error,A/Dnonllinearities,andsystemnoise,allofwhichauectthemeasurement
accuracyoftheinstrmment.ThefollowhgchartShowstypicalperfornanCe･

Frequency
Eff.81tS

Formoreinfomationabouteffectiveresolution,pleasecontactyour
HewletトPackardsaleso抗ce,andaskforProductNote5180A-2,秒nGmic
PedoTmanCeTestz'JlgOfALoDConverte7S,(pub#02-595217629).

HorizontaJ DualTimeBaseWitLdowing:Allowsusertozoomi血0叩 Ortionsofthewaveform
usingtin emarkersthataredisp)ayedonthetophalfofthescreen･An expanded
血 ebaseisdisplayedonthclowerha∬ofthescreen.Thewhdowtinebasec弧
besettoprovideasmuchasa20:1expansionratioIWaveform tneasuTementSare
perfo-edonlyonthethedualtimebasewiAdowinfo-atioJlWhenwindowiJlglS
ttLmedon.

DelayBetweenChaIlnels:Differenceindelaybetweencha皿elscanbenu山edout
tocoⅡlpenSatefordifferencesiz)inputcablesorprobelength.User■timeJ)Ullcat,●.
foundiJllheProbeCalmenu(SeeUTILkey).

RcrerenceI･ocatiotL:ThereferencepolntCaLnbelocatedatthele氏edge,Get)ter,or
rightedgeofthedisplay.Thereferencepointisdefinedasthetriggerpointplus
thedelaytune.

TriggerModes EdgeTrigger:Positiveornegadveedgecanbese)ectedfortriggeroncha皿els1
and2,0rontheexterTla】triggermput.

PatternTrigger:ApattenlCanbespecifiedusiJlgChannels1,2aLndtheextemal
tTlggerInput.Eachoftheiz)putsc弧 bespecifiedasahigh,Low,ordon'EcaTewith
respecttoth eIevelsettingintheedgetriggermenu.Thetriggerc弧bcselectedto
occuronthelastedgetoenterthespecifiedpatternoTtherlrStedgetoexit【he
speCiLedpatte皿.

TimeQualifiedPatternTrigger:AtriggerwilloccuronthefLrStedgetoexita
patterJIOnlyifitmeetsthespecifLedtimecriteria.Theavahbletinequalified
modesare:

･pattempresent<ltime]
.pattempresent>ltime]
･range:Fatten)present>ltimel]aJld<ltime2]

The血 esettin甲aI.eadjustablefrom20nsto160ms(±3%±2ns)･Thetime
filterrecoverytimeLS-<12ns.Inthe''patternpresent<ltinernode,thepattern

m.ustbepresent>1･75ns,repetitivemode(14･Onsfortherealdmemode)forthe
trJggertOrespond.

GlitehTrigger:Use''patternpresent<ltime]"withltime]selectedsuchthatitis
JuStlessthanthenominalpulsewidthofthesignalyouareanalyzIDg.The
minimumglitchwidthis1.75ns,repetitivemode(14.0nsfortherealtimemode),
and2.8I)Sforexternaltrigger.

Generallntormation
1-6
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StateTrigger:ApatternisspeciBedonanytwoOfthethreehputswiththethird
lnPutusedasclock.Atriggerwill0cctuontherisingorfallingedgeoftheinput
specifkdastheclockwhenthepatternlSPresentOrJIOtPreSenLSetuptimefor
thepattemwithrespecttothedocki5≦l°nsandho一dtiJneiszeroI

DelayedTrigger EveELt･DelayedMode:Thetriggerc皿bequaWledbyanedge,pattem,t也e
qualifiedpattert10rState.Thedelaycanbespecifiedasanum berofoccurrences
ofarisngorhlhgedgeofanyofthethreeinputs･A鮎rthedelay,anocctmence
ofarisngorfallingedgeofanyofthethreeinputswillgeneratethetrigger･The
trlggerOCCtlrrenCeValueis皇electablefrom1to16,α泊,000.Tbemaximumedge
couJlbgrateis70MHz.

Time-DelayedMode:Thetriggercanbequalifiedbyanedge,pattern,orstate･
ThedelaylSSelectablefrom30 nsto160JnS･A鮎rthedelay,aLnOCCurrenCeOfa
nsngorhungedgeofanyofthethreeInputsWugeDeratethetrigger･The
trlggeroccurrenceValueisselectablefrom1t016000000･Thema血 tlmedge
countlngrateis70MHz.

lTVTrigger 60Hz/525Lines:SourceisselectedtobeanyoneofthethIeeiJIPutS.Trigger
levelisadjustablefortheselectedsource.PolarityisselectedforPositiveor
negativesytlChrod血 gpulses.Atriggeroccursontheselectedlineandfieldofa
2/1interlacedconpositevideosignal.Lil)enumberingis1to263forfield1and1
to262foTfield2.ThisTVtriggermodeiscompatiblewithbroadcaststandardM.

50Hz:/625Lines:SameaS60Hz/5251血 sexceptthatlinenum beringis1to313
forfield1and314to625forfield2,ThisTVtriggernodeiscompatiblewith

broadcaststandardsB,C,D,G,H,Ⅰ,K,Kl,L,azldN.

User-DchedMode:Sourceisselectedtobeanyoneofthethreeinputs.Trigger
Jevelisadjustablefortheselectedsource.ThetriggerlSqualiiiedwithahigh or
lowp山sethatmeetsaselectable血 erange.Thetriggerisanoccurrenceofa
risingorfallizLgedgeofthesourceafterthequalifyingpulse.Thetimesettingsfor
thequalifierareselectablefrom20nsto160ms.TheLrlggerOCCtlrrenCeValueis
selectablefrom1to16,000,α刀.
NOTE;AlZ7VtTT'gger7TZOdestleqZJt-reaclampedvideosignalforstabletT71ggenlTZg.Use
theHPl133A7VMdeoSyncPodEopl10t,ideclampedvL'deoouqMtthatcanbeused
inconJunctZ'onwithEkeHP54504A'sTVLT7'ggenngcapabilE'Eies･

TrjggerTloldofr:Triggercallbeheldoffeitherbytimeoreventsovertheranges:

●time:40ns-320ms

+events:2-16,000,000

An evez)iisdefiJledasthespecifiedtriggercondition.Aseparateholdoffsetting
(tineorevents)isavailableforeachtriggermodeexceptdelayedtrigger,Whichis
seH040ns.

NoiseRejectTdgger二ProvidesimprovedtriggerlngOnnOISySlgnalsbyincreaslng
triggerhysteresis(internaltriggeronly).

Display DataDisplayResolution:451pointshorizonlaHyby256pointsvertically.

NumberofScreens:1or2screenscaJlbeselected･Thiscanprovideoverlapplng
channelsormemoriesforcomparison,orseparatedisplaysonasplitviewingarea.

HP54504A GeneraHnformation
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DisplayModes Ayeraging:n enum berofaveragesc皿 bespeci6edinpowersof2,upto2,048･
Oneachacqtdsition,1/ntimesthenewdataisaddedto(n-1)/noftheprevious
valueateachtinecoordinate.AveraglngOPerateSCol)血uously,exceptforthe
Hp-adigitizecomJnaDd,forwhichaveragingterminatesat山especifiedntLmber
ofaverages.

Ez)yelopc:ProvidesadisplayoftheTunnlngmaximumandm血 u皿VOl(agelevels
ateachhorizotllaltizneposition.

Graticules:Theusermaychoosefungrid,axes,frame,ornograticule.

CotLtleCt-the･Dots:Providesacon血t】Ousdisplay,comectingthesamplepoLntS

withstraightlines.ConfZeCt-Lhe-dotsisoperativeformodesinwhicha
single-Valuedwavefortnc皿 becorLneCted,includhgaverage,envelope,single,and

minimun -persistencemodes.CofmeCt-the-dotsisnotavailableinscronnodeor
inrealtimei血 tepersistencemode.

ScrollMode:The54504Aautomaticauyselectsscroumodeattime-Per-division

settl皿gSfrom200 ms/divto5S/diyifthescopeisizlAutoETlgeredmode,or,ifthe

s.copeisinT'7'Bgeredmodeandhasnopre-triggerdatadisplayed(i･e･･nonegative
t皿eOnSCreeZ)).Scrollmodeupdateseachdatapointonthedisplayedwaveform

asthedataisacquired,

TimeBaselnRepetjtjveMode.

MiJlitnlZtnPersistence:OnewaveforTndatavalueisdisplayedineachhorizontal

timepositionofthedisplay.Thewaveformisupdatedasnewdataisacquiredfor
aparticularhorizontaltimeposition.

VariablePersisteJ)Ce:Thetimethateachdatapolntisretaizledonthedisplaycan

bevariedfrom500 msto10seconds,orthepoutsc弧 bedisplayedinde丘nitley.

TimeBaseinRealtirTleMode.

SinglePersistenfe:OnewaveforJndatavalueisdisplayedineachhorizo且(altime
positionTheentlreWaVefonnisreplacedwitheachflewaCqulSltion.

lnfinitePersistence:Wavefom dataisanowedtocontinuouslyaccumulateonthe

screen,andremainsuntildisplayLSCleared.

Display:Normalmodesetsrecordlengthto501points.Extendedmodesets
recordlengthto2,001poi皿tS･

Filter:Atti血eperdivisionsEttLngSbetweerL500ns/divand5S/diy,adigital
reconstructionfiltercanbeswitchedONorOFFasdesired.

AttimePerdivisionsettmgsbetween200ns/divand1DS/diy,aTeCODStruCtion

algorith皿isusedtoiJnPrOVedisplayofthewaveform･Themteron/oHmenuisnot
ava姐ableatthesetime/diysettmgs,Tolookatdatawithouttheeffectofthis

algorithm,changethetime-per-divisionrangeto500ns/div,SwitchthefilterOFF,
stoptheacqtuslt10n,Clearthedisplay,andpresstheSINGLEkey.UsiJlgthetime
basewindowfeature,youC姐 t10WZeroill0nandexpandthesam pleddata.

De一ta-I/Delta-V Markers:Dualvoltagemarkersanddualtimemarkersare?vailable･Voltage
markerscanbeindependerltlyasslgTledtochannels,memories,Orfunctions.

Genera一lnformation
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Waveforrn‖ath TwoindependentfuJICtionsateprovidedforwavefom znathTheoperatorsare
+,- ,×,vs,invert,andonly.Theverdcalchannelsoranyofthewavef0-

memoriescanbeuseda50Pera皿dsforwavef0- 血ath.SemitivityaAdoffsetfor
theseRuctionsc弧 beadjustedindependently,

W aveform Save FourDon-volatilewaveformPemoriesandtwovolatJepixelEnemOriesare
provided.Waveformmemonesstoresingle-Valuedwaveform,suchasanaveraged
waveform.Ifanenvelope waveforniss(oredtoawaveformmetnOry,itwill
automadcallybestoredwiththeupperwaveforminonewaveformmemoryandthe
lowerwaveformin another.Pixelmemoriesstoreanentirescreenofwaveform

data,Theyareveryusefulforstormgm山ipleoverlappingwavefornsandinLnite

persistetlCeWaVefo-S.AutotnaticmeasureJnentSmaybeperformedonthefour
non-volatnewavefornmemoriesbutnotonthevolatilepixelznetnories.

AIItOmaticPdseParameterMeasureEDentS:TheHP54504Aoffers16alltOmatic

pulseparametermeaSurementSfromthehLOntPanel(Shownbelow)az)dadditional
measurementsviaHp-ⅠBincludingAll,Overshoot,andPTleShoot.Thestandard
measurementsareperfomedwithlo啄,50%,and90%voltagethresholds,as
defiz)edbyIEEEstanda∫d194-1977,"IEEEStazldardPulseTe-sa且d
Defiinitions:'

AutomaticmeasllremehtSavailableontheHP54504A:

Fbetime PulseWidth+ Voltsamp Voltsavg Preshoot
FalltiT'ne Putsewidth- Voltsbase Voltsmax (HP一旧only)
FTequenCy DutyCycle Voltstop Voltsmin Overshoot
Period DoLay Voltsp･p Vo比sRMS (HPIIBonly)

User-definable TheHP54504Aauowsyoutosetyourownthresholdsforautomatic

Measurement measurements.Boththeupperandlowerthresholdscanbesetfrom25%to

Thresholds 125%,aslongastheupperthresholdvalueisalwaysgreaterthanorequaHothe
Lowerthreshold.themiddlethresholdisalwaysequaltothemid-Valuebetween
theupperandlowerthreshold.

ContinuousMeastzreEnentS:Callbetunedonoroff.WithcontinuollS

皿eaSurementSOff,thevoltageandtimemarkersareplacedonthewavefornto
hdicatewherethelastmeasurementwastaken.

MeasurementStatistics:Thetnaximum,minimum,andaverageofcontin110uSly
updatedmeasuTementSareCalculatedanddisplayed.An ythreeneasuremenls
canbeselectedforsimultaz)eousdisplay.

MeasureEnentLimitTest:Maximumandminimumlimitsc皿 besetforanythree

ofthefronトpanelautomaticmeasurements･ThesecontiJIUOuSlyupdated
measurementsarecompaTedtothemaximum aJldmiAn umLimits.Ifthe
measurementsarefoundtobeoutsidethedehedlimits,thewaveformcanbe

storedillamemoryOrthescTeenCanbesenttoapr山1ter.Inaddition,theHP-IB

ServiceRequestlitleCanbesettonagthecontrouer.Measurement血山ttestcall

besettostopaftertestli皿itshavebeenexceeded,ortocontinuetestlng.

SetupAids ALJtOSCaIe:PressingtheAutoscalebuttonautoⅡlaticallyadjtntstheverticaland
horizontaldenectionfactors,andthetriggerlevelforadisplayappropriatetOthe
sigDalsapphedlotheinptlts.TheAutoscalefeaturerequiresaSignalwithaduty
cyclegreaterthan0.5%aLldafrequencygreaterthan50Hz.Autoscaleis
operativeonlyforrelativelystableinputslgTlals.

Save/Recall:Fourfrontpanelselups(1-4)maybesavedinnor)-volatilememory.

HP54504A GeneraHnformation
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RecallClear:PressingtheRECAuJkeyfouowedbytheCLEARkeyresetsthe
HP54504Atoitsfactorydefaultsettings.

Recal10:IfAutoscale,ECLorm preset,orrecansetupareinadvertently
selected,recan0restorestheinstrumenttoitslaststatepriortoselection.

Show:DisplaysInstrumentStatus,includingvolts/diy,offset,aJldtriggercondition.

Hardcopy TheCRTdisplay,includingmenusandmeasufetnentanswers,CBulbetra皿Sferred
directlytoallHp-TBTastergraphicsprinter,includingtheHP2225AThinkJet,
HP2227BQuietJet,orothercompatibleprmters･HardcopyfromHPgraphics
plottersincludingtheHP7440A,HP7470A,HP7475A,andHP7550Aisalso
available,

FullHP･lB TheHf54504Aisf山lyprogrammable,Instrumen【settingsaLndoperatingtnodes,
Programmability includingautomaticmeasurements,mayberemotelyprogram皿edviaHP-IB

(IEEE-488)AHP-1BprograrnningcomplieswithIEEE488.2-1988"Sta且dard
Codes,Formats,Protocols,andCoⅡlmOnCommands:-

DataAcquisitioJ)andTransferRate:A500-pointdatarecordcanbeacquiredand
transferredtoacomputeratarateofapproxiznately10timesPerSecond,astested
wi止 anHP別)α),Series300 Controner･Theacquireddatawaslypenormal,
completioncriterial00%,withtheoscilloscopeatatime/divisionsettlngOf
5FLS/div.

DataTransferRate:Approximately120kBytespersecondt

ProbeCompemsatjon,acCalibratorOutput:A500Hz(appTox･)squaqewaveis
providedforprobecompensation.Aprobe-to-BNCadapterlSusedtoconnectthe
probetotherealPanelProbeCompensationBNCoutput.DuringLnStrunent
self-cahbration,thisot】tputisusedtoprovideotherca止brationsigzlah,as
describedintheServiceManual.

ThissaneBNCconnectorisusedfortnggerOutput,Theutihtymenuallowsthe
usertoswitchtheBNCfromprobecompensationandcahbrationsignalstoa

tnggeroutputpulse.Therisingedge,withamplitudefromapproximately
-400mVto0V(whenterminatedinto50E2),issynchronouswithsystemtrigger.
Thefaningedgeofthispulseoccursapproximatelyattheendofholdoff.The

rislngedgeshotlJdbeusedastheedgesynchronouswilhtrigger･

dcCalibratorOutput:ThisoutputisusedforverticalcahbrationoftheHP
54504A,asdescribedintheServiceManual.

ProductSupport BuiltinSelf･TestandCalibrationRoutine.ら;Internalsew-testcapabuihesprovide
a90%confidencetheinstrumeJl【isoperat山gproperly.Externaltestprocedures
iJ)theservicemanualprovidealOO%confidence.Self-Calibradonroutines,also

selected血ough thefrontpanel'-utihty■menT,ensurethattheinStruPentis
operatlngwithitsgreatestaccuracyandreqmresnoexternaltestequpElent.

LowCostofOwl)erShip:TheHP54504Ahasathreeyearwarran吋.
Hewlett-Packard'sboardexchangeprogramassureseconomicalandtiJtlelyrepair
ofunits,reducingthecostorownership.

Solutions:Hewlett-Packard'sSystemEngineeringOrganizationcarlhelpyou

configure anHp-rBsystemandprovidesoftwaresupportforyourapplication,
developlngSOlutionstomeetyourmeasurementneeds.ContactyourHPSalesand
Serviceofficeformoreinformation.

GeneraHnforrnation
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General

Characteristics

Environmental

Condjtions
Temperatt)re

OperatiIIg:OoCto+55oC(32oFto+131oF)
Nonl0PCmting:140oCto+70oC(-40oFto+158DF)

Humidity
Operating;upto95%relativeht皿 idity(non-condeJISing)at+40oC
(+104oF)
NoEl･OPer7Iting:upto90%relativehumidityat十65oC(+149oF)

Altitude

Opcratimg;upto4,600meters(15,0α〕ft)
Non･operating:uptou,300meters(50,∝氾氏)

Ⅵbration

Opemting=Randomvibration51500Hz,10minuteperaxis,0･3Gms.
Non･opemtit)g:Randomvibration5-500Hz,10皿血uteperaxis,2.41GrTnS.
Resonantsearch5to500Hzsweptsine,1Octave/nit)utesweeprate,
(0･75G),5Zmi uteresonantdweuat4resonancesperaxis.

power voltage･.115/230Vac,-25%to+15%,4 8-66Hz. eb･2i-/Ih ?i
RequlrementS Power:350VAmaximum･

Weight Net:approximately10kg(221b).
Shippit)g:approximately20kg(441b).

Dimensions Refertotheout血edrawingsbelow.
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Recommended TableIllshowsalistofthetestequipmentrequiredtotestperformaLnCe,make

TestEquipment adjustnents･andtroubleshootthisinstrument･ne(ableindicatesthecridcal
specifi租tionofthelestequlpmenta且dforwhichproceduretheequlpmentis
necessary.Equipmentotherthanthereconznendedmodelnaybeusedifit
satisfiesthecridcalSpecificationlistediJ)thetable.

Table1-1.RecommertdedTestEquipment

EquipmentRequired CriticalSpecifications RecommendedModel tJse事

SignaJGeneratorPowerMeter/ 1-4∝lMHzsinewaveanputude,30-200mVrmstimebaseacctlraCy20ppm1-400 MHz,-70dBmto+44dBm HP8656BHP436A/8482AHfI3478AHP6114A PPP,A,TP

PowerSen50r ±3%a∝Ⅳacy

DMMPowerSupply 51/2digitresolutiondcvoltageacctllaCy±0.005%4-wireresistanceaccuraq±0.25%7mV-35Vdc,0.1ⅡlVresolution

PulseGeneratorOscilloscope tr<300ps,Pulse-topperturbations≦1%, PicosecondPulse AP,T

amplitudeappTOX_270mV Labs2700C

GeneraLpu叩OSe HP54501A

PowerSplitter 50E2type N,otltPlltSdifferby<0,15dB HP11667A P

Cable TypeN-3foot HP11500B P

Cable(2) BNC-3foot HP10503A P,A,T

Cable(3) BNC-9iTICh HP10502A P,A.T

Adapter ド(m)toBNC(也) HP1250-0082 P

Adapter N(m)toBNC(f) HP1250-0780 P

Adapter GR874toBNC(i) GeneralRadio A

Adapter(2) BNCtee(m)(i)(i) HP1250-0781 P,A,T

Adapter BNC(i)(f) HP1250-0080 A,T

Adapter(2) BNCtoduaJbanana ⅠIP1251-2277 P

Shortingcap BNC HP1250-0774 P

CableExtender nostlbstitute HP54503-61604 A,T

Resistor 262,25W HPO811-1390 T

GeneraLInformation
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2
JnstaJJation

lntroduction Thissectionofthema皿uaJcontainsinformationandinstructionsforinstamngthe
HP54504ADigitiziJlgOscinoscope.hcludedinthissectionareinspection
procedures,powerreqtJPementSandco皿eCtlOn,andpackizlgandshipping
information.

Lnitia]

Inspection

Ⅰ皿PeCHheshippingcontainerfordanage･Ⅰftheshippingcontainerorcushioning
materialisdamaged,itshouldbekeptuntutheconteJ)tSOftheshipmenthavebeen
checkedforcompletenessandtheins加皿enthasbeencheckedmechanicanyand
electrically.AccessoriessuppliedwitLtheinstrumentareustediJ1-'Accessories
SuppliedHhsection1ofthismazlual･Thesew-testprocedureandelectrical
perforna皿CeVeriRcationfunctionsaredescribedinSection3.

1fthecontetltsareincomplete,ifthereismechanicaldamageordefect,orifthe
instrumentdoesnotpassperform anceverifJCatioJl,JIOtifytheDearestHPoWICe.If
theshippingcontainerisdamaged,orthecushioningmaterialsshowsignsofstress,
notifythecarrieraswellastheHP office･Keeptheshippingmaterialsforthe
carrier'sinspectionTheHPo抗cewillaLrraJ)geforrepa汀Orreplacementat
HewletトPackard'soptlOnwithoutwai血gforclaimsettletnent.

Operating TheoperatngenvironmentfortheHP54504Aisdescribedinthe一一Opera血g

Environmen t EEnudaeCntsear慧 謡 :h?eo霊 IL= teenTz岩:e-tc慧 enuuTeg,h霊 .dX,盟 .dron･
皿anlnCtion.ProtectionshouldbeprovidedagaJJISttemperatureextremeswhich
causecondensationwithintheinstrument.

Storageand
Shipping

Thisinstrtnentmaybestoredorshippediz)environmentSwi[hinthefouowing
hmitations:

●Teznperattue:-40oClo70oC(-40oFto158oF)
+Humidity:upto90%at65oC(149oF)
●Altitude:upto15,300meters(50,(X氾feet)

Packaging

Taggrngfor lftheinstrtlnentislobeshippedtoanHPofrlCeforserviceorrepair;attachatag
Service totheinstrumentidentibhgowpef,addressofowner,completeInstrumentmodel

aLdserialnu皿bers,andadescnpbonoftheservicerequired.

HP54504A Installation
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OriginalPackaging lftheoriginalpacka由 gmaterialistnavailableorlm erviceable,materials
identicaltothoseusedinfactorypackaghgareavanablethrough HPoffices,If
theinstrumentistobeshippedtoanHfofrlCeforservice,attacha(agshowing
owner,addressofowner,completeinstrum entmodelandserialnumbers,anda
descnptlOnOftheservicerequired･MarkthecontainerFRAGILEtoensure
carefulhandling.hanycqrespondence,refertotheinstrt-entbymodelnumber
andfullserialnumber.

OtherPackaging Thefollowhggeneralinstructionsshouldbefollowedforrepackingwith
com crciallyavanablematerials.

1.WrapInstrumentinheavypaperorplastic･

2.UseStrOJlgShippingcontaiJler･Adouble-wancartonmadeof3501btest
materialisadequate.

3.Usealayerofshock-absorbingmaterial70tol00mln(3to4inches)血ick
aroundal1sidesofinstrumentto血mlycushionandpreventmovementinside
thecontaiJler.Protectcontrolpa皿elwithcardboaLrd.

4.Sealshippingcontainersecurely.

5.MarkshippingcontainerFRAGILEtoensurecarefulhand血e.

6.Inanycorrespondence,refertoiJIStru皿etltbymodelnumberandfullserial
nu皿ber.

Preparationfor

Use

Power TheHP54504Arequiresapowersourceofelpther115or230Vac,-25%to+15%;

RequlrementS 48to66Hz;350VAnaximum･

Caution
BEFORECONNECTINGPOWERTOTHISINSTRUMENT,besurethehne
voltageswitchonthereaLrpaLneloftheinstrumentissetproperlyandthecorrect
fuseisinstalled.

LineVoltage Beforeapplyingpower,verifythatthefuseEnOdu]eisillthecorrectpositionforthe
Selectjon 血evoltagetobeused.

Thefusemoduleislocatedinthelinefilter/powerswitchmoduleontherearpazLel
oftheinstrument.Thereisonesmamriangleozlthefiltermoduleandtwoonthe

fusenodule;onenexHoeachLinevoltagechoice.Ifthetriangleoz)thefilterisnot
adjacenttothetrianglewith thedesiredvoltageonthefusemodule,thefuse
modulepositionneedstobechanged.Todothis,gentlypryoutfusenodulewitha
flat-bladescrewdriver.Reinsertthefusemodul eintotheline丘ltermodulesothe

correctl血 voltageisadjacentto止etriangleonthefiltermodule･

tnstallation
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PowerCable

Warning
BEFORECONNECTINGTHJSINSTRUMENT,theprotectiveearthterJTljnal
oftheinstrLJmentmustbeconnectedtotheprotectiveconductorofthe
(Mains)powercord,TJleMainspILJgmustbeinsertedinasocketou刊et
providedw托haprotectiveearthcontact.Theprotectiveactionmustnot
benegatedbytheuseofanextensioncord(powerc8ble)withouta
protectiveconductor(grounding).GroundingonecondLJCtOrOfa
twolCOndLJCtOrOut一etdoesnotprovideaninstrLJment9rOund.

ThisinstrumentlSprOvidedwitha血ee-wirepowercable,Wh enconnectedtoall
appropriateacpowerodet,thiscablegrotndstheinstrumentCabinet.Thetypeof
powercableplugshippedwiththeinstru皿 eZltdependsonthecountryof
destination,Referto丘gure2-1forpowerplugsandHPpartnum bersforthe
availableplugcon五gurations,

ApplyingPower AfterapplyingpowertotheHP54504A,aninternalself-testnaybeperformedby
fomowingtheprocedureiz)section3.Tfthemessage-Tealramcheckstm error
re-ca]instrument一一isdisplayedatthetopofthescreen,refertothecalibration
proceduEeSinsection40fthisznaLual.

CJeamng
RequlrementS

HP54504A

UseMILDSOAPANDWATERtocleatltheirLStrun entCabinetandfrontpanel,
CaLremustbetakennottouseaharshsoapwhich血ildanagethewater-based
paintfinishofthehsLrunent.

lnstallation
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TabJe2-1.PowerCordConfjgurationB

PLUG TYPE ー CABLEPART NO. PLUG DESeRZPTIか一 LENGTHⅠ仙｢¢H COLOR CCUNTFLY

≡: O @8120-1351 Strく)ight ●BSt363A 90/228 Groy United r(inくヨdOm,

8120-1703 goo 90/228 NintGr(】y Cyprus.Nigeric.Z-IrTtbobvle,Si∩9叩 C,rE

OPT901250V 8120-1369 Stroiqht.NZSS198′ASC 79/2(X) GH⊃y AustrorioN8ーVZeoJcnd

8120-0696 9○○ 87/221 NintGrcy

OPT9D2 (I250V 8120-ー与B9 79/ZOO NintGrcy

8ー20-ー692 goo 79′2(X) Mi∩tCr(⊃y

8120-2857 SLr⊂li9htTShre)ded> 79/20〇 COcO Brく川n 'In nQny nCtlI○n写)

OPT903■● 8120-ー378 Sir(】'lghl 暮NELtA5-lap 90/228 JodeGroy

♂領 海125V 8一之0-1521 9○○ 90/228 JodeGrt,y COnOdく】.

8120-ー9gZ UL54Jq 96′244 8-octく HeXic⊂).T○1lyJOrl

OP79D4■◆Hb250V 8ー20-0698 StrolghtTNEuA6-ー5P 90/228 8Iqck CE]nQdo

OPT905 8120-1396 CEE22-V1 30/76 J(Ide Grくly FOr l'T.terCOnneCtirl9

言で画250V 8120-16之5 ISysIernCobi∩etUs8)250V 96/ZJqA CclT-d○ C>nly

OPー906 8120-2104 StrOight ,SEV1011 79′2(袷 NintGTOy

こ㍉250V 8120-2296 1959-24507Typc 1290○ 79ノ2∞ hlintGroy

OPT912220V 81之0-2956 Str○ight ,OHCK107 79/2∞ NintG,QY De∩rnork

8120-Z957 90○ 79/200 NintGTOy

: : 7 &8120-421l StroightSAE)S164 79/200 J｡deGr｡y

8120-46CO 90○ 79/200 l∩did

OPTgl8 8120-J3753 StrOI9htuit') 90′230 D｡rkGroy Jく岬く】∩

RoyIIHOVe8 ▲良1(XX】19
lPqrtnur,lb亡rShown for plug Ts irldust･y lderlhEie, rD, PIu90rlly Nurnber Shokn for cable is HP portnLlmber for
coJ7lPlete coble ln⊂ludIIlg PIUg一

- These cords Ore ･nC)uded in theCSA cerい †･cotJLon oppTOVOloF the equlpJT'ent
E=EcrlhC{ound
L=LIne
N=NeLJtrot

Installation
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3
PerlormanCeTests

lntroduction TheproceduresinthissechontesttheinstrtnentselectriCalperfo-anceusJLg

Perfom anceSpecificationsglVeninsection1asperformancestandards･

Speci丘cationsapplicabletoindividualtestsareJIOtedatthetestforreference･

Testinglnterval TheperformanCetestProceduresmaybeperfornedforincomingizISPeCtionof
theinstrun eJlta且dshouldbeperformedperiodicauythereaftertoens止reand

maintainpeakperfortnance.Therecom eJldedtestintervalisyea∫】yorevery

2,cm hotusofoperation.Am ountOfuse,etlvironmentalconditions,皿dtheuser's

experienceconcerningneedfortesthgwillcontributetoverificationreqmretneZLtS.

ThecalibrationcycleiscoverediJltheAdjust皿eJltprocedures.

Equipment
Required

AcompletelistofequlPneT)Irequiredfortheperformancetestsisintable1-1,
Rec°- endedTestEquipment,insection1,Equipmentrequiredforindividual

testsislistediAthetest.An yequipmentsatisfyiJlgthecriticalspeciLcationslisted
maybesubs山utedfortherecommendedmodel.

SelトTest
Verjfjcation

N.te虫

HP54504A

Toveri&systemopera血 withhighconfidence,withouttheteste9uip皿entand
timereq血edforPerfortnancetests,perfom theself-tests.Thesemternaltests

verifymanyfunctionsontheMainAs sembly.Thefunctionstastedarethesix

separateⅡlemOriesandsixothersyste皿fLnCtions.

Tostarttheself-tests,pressUTILthenself-test.Amessageisdisphyedwiththe
iJntruCtiontoremoveaninplltStOtheins【ru皿 en【.Presstestall,whichstartsa
loopwhichrunsautheself-testsinsuccession.Duringexecutionoftheself-tests,
thefollowiJlgmessagesaredisplayedaseachself-testiscompleted:

PASSED

PASSED
PASSED

PASSED
PASSED

PASSED

DjsplayRAM

SystemRAM
Hon-VolatlleRAM

ProtectedHon-Volatう1eRAM

SysternRO‖
【p-IB

PASSED

PASSED
PASSED

PASSED

PASSED

PASSED

AcquISltうonRAM

LoglCTrlg9er

AnalogTrigger
Tjmebase

D/AConverter
A/DConverter

Ifoneoftheself-testsfails,FAILEDisdisplayedratherthanPASSED,anda16-bit
diagnosticcodeisdisplayed･Thiscodeisusedbyfactoryservicepersonnelwhen
troubLeshootingtheMainAssembly.Failureofaself-testindicatesafailureonthe

MainAssemblywhichmustbereturnedtothefactoryforservice.Formore
informationonservice,refertosection60fthismanual.

Thelooptestintheselftestmenuisatroubleshoothgaidforfactoryservi ceonly.
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TestRecord TheresultsoftheperfomanCeteststnaybetabulatedintable3-1,TestRecord,
providedattheendofthissectionTheTestRecordlis(StheperEornaLnCeteS(S
andprovidesaJlareatOmarktestresults.Theresultsrecordedi皿theTestRecord
duringinitialinspectionmaybeusedforlatercomparisonsofthetestsduring
periodicmaintenBulCe,trOubleshooting,皿dafterrepairsoradjustments.

OperatingHints SomeknowledgeofoperationoftheHP54504Aishelpfu1･,however,Procedures
arewrittensothatlittleexperienceisnecessary.Thefouowhgtwohintswi1]speed
progressofthetestlng･

ClearDispJay Wh enusingma且yaverages,itoftentakesawhileforawavefo- display(ostabilize
aflerachange.Wh ezlaCOntrOlontheHP54504Aisdlanged,avera由ng
automaticallyrestarts.Wh enjusttheinputsignalischanged,theinstrumentmust
averageI)eWdatawiththeoldsoittakesalonghmeforthewavefo- tostabilize,
PressCLEARDISPLAYwhilechangugInputSignals.Theinstrunentwillrestart
averagngandgiveaquickizldicationoftheresu]lofthesignalchange.

Averaging AveragingistnedtoassureastablesignalforTeasurements･Jtisnotnecessaryto
waitforcompletestabnityofthesignal(averagingCOJnPlete)aslongasthe
meastlremeZ)tiswellwithinthel止血softhelest.

Performance
Test
Procedures

PerformaJICetestPrOCedtuesstartwiththenextparagraph.Proceduresmaybe
donehdividual)yorinanyorder.

N｡te･JigT?.Wm慧 ttre諾 nt(ow- upforatleas'紬 utespriortobeginnhg
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dcCalibrator

Test
TheDCCALrBRATORoutputonthereaLrpanelisusedforself-Calibrationand
probedibration.Thollgh calibratoracctJTaCyisnotspecifiedintheperforTnanCe
specificadons,ltmustbewithinlimitsinordertoprovideaccurateself-CalibradoJ)･

TestLimits 5.000V±1mV

Equipment ThefouowingequipmeJltisrequiredforthistest･Proceduresarebasedonthe

Required 皿OdelorpartnumberrecoE皿ended･

Equipmetlt CriticalSpecification5 Reco皿memded
Required Model/Part

DigitalMultimeter O.1mVresolution,betterthaLn HP3478A

Procedure 1.ConnecttheznuJtinetertotherearPaZlelDCCALIBRATORoutput.

2.PressUTILthenservkemenu,thenpresscalSelecttoselectGalse一ect4
(4.DACreferenceadjust)･PressdacoutptJt【oselectlowview.

3.TheDVMsho山dreadcloseto0.αX氾V.RecordthereadingtOfollr
decinalplaces.Vlと=

4.PressdacoIJtPuttOSelecthigh a4j.TheDVMshouldreadnear5.00]V.
V2-

5.SubtractVlb･omV2,Thedifferetlceshouldbebetween4.9990and

5･0010V.RecordthereadiJlgintheperfortnaJICetestrecord.

N｡te由 ;fr慧 tfeer:ntchee謡 慧 se慧 fPE oi-崇uh;PACReferen-Adj血 ent

HP54504A PerformanceTests
3-3



Input Thistestcheckstheinputresistanceoftheverticalinputs.Afour-wire

Resistance meaSureJnentisusedforacctlraCyat50E2･

Specification lME2±1%aLd50E2±1%

Equipment Thefollowbgequipmentisrequiredforthistest.Proceduresarebasedonthe

Required modelorpartnumberrecoⅡ皿ended･

Equipment CriticalSpcciGcations RecoJnmended
Required ModeVPart

Digi【alMultimeter Meastueresistanee(4-wire)better HP3478A
thaLO.25%acctlraCy

Cables(2) BNC HP10503A
Adapter BNCTee(m)(i)(i) HP1250-0781

ProcedLJre 1.Setupthemultime(ertomakeafour-wireresistancetneasuremen【.

2.UsetheBNC-to-bananaadapterstoconnectoneendofeachBNCcableto
thefour-wireresistaJICeConnectionsonthemultimeter,andconnectthefree
endsofthecablestotheBNCtee.

3.ConnecttheⅡ1aleendoftLeBNCteetothecha皿el1inputofthe
HP54504A.

4.PressCHA対andselectchannel1withthetopsoftkey.

5.UsetheinpedaJICeSO蝕ey(secondfrombottozn)toselectlME2,then

50E?DC,andverifyresistancereadingsof1MQ±10kE2and50E2±0.5E3
respectively.Recordthereadingsilltheperfornancetestrecord.

6.ConnecttheBNCteetothechajlne12iJIPuL

7.SelectchanJle12.

8.Select1ME2,then50E2DC,andveri年resista皿Cereadingsof1ME2±10kE2
and50E2j=0･5E2respectivelyforchannel2･RecordthereadizlgSinthe

perfomancetestrecord-
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Voltage
Measurement

Accuracy

Thistestveri&Sthevoltagemeasurementaccuracyoftheinstrument･Adual
ctusormeastuementismadesooffseterrorsareI)Otafactor.

Specification DualCursor:±(1.5%offu1lscale+0.032XV/div)
SingleCursor:±(1.5%offullscale+offsetaccuracy十0･016×V/div)

EquipmentThefouowhgequipmentisrequiredforthistest･ProcedllreSarebasedonthe

Required modelorpartnumberrBCOmJnended･

EquipmetLt CriticalSpecificBtions Recommended
Required ModeVPart

PowerSupply 7皿Vto35Vdc,0.1mVresolution HP6114A

DigitalMultineter BetterthaJ10_1%accuracy HP3478A

Cable BNC HP10503A

Adapter BNC(りtobanana(m) HP1251-2277

Procedure 1.Usetheba且ana-tO-BNCadaptertocomecttheBNCcabletothepower
supply.MonitorthesupplywiththeDVM.

2.PressRECALLthezICLEARtosetHP54504Atodefaultconditions,then
setthefouowiJlgParameters.

MENU SELECTION Sm l～G

DISPLAY #ofavg
AtAv Avmarkers

HP54504A PerformanceTests
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3･Useth efouowhgtableforthenextsteps.

W GE OFFSET StJPPLY TOLERANCE LIMITS

SV 17.5V 35.OV ±0.76V 34ー24V to35.76V
ZV 7.OV 14.00V ±0.30V 13.70V to14.30V
1V 3.5V 7.00V ±0.15V 6.85V to 7.15V

500TTN 1.75V 3.50V ±0.076V 3一424V to3.576V
200mV 700mV 1.40DV ±0.030V 1.370V to1.430V
100mV 350mV 700mV ±15.2mV 684.8mVto715.2mV

50mV 175mV 350mV ±7.6ー¶V 342.4mVt0357.6ー¶∨
20mV 70ーnV 140.0ー¶∨ ±3.0ー¶V 137.OmVto143.0ー¶V
10mV 35mV 70.OmV ±1.5ー¶V 68.5ー¶Vto 71.5ー¶∨

5mV 17.5mV 35.O∩∨ ±1.0ー¶V★ 34.OTTIVt0 36.OnV
2mV 7.OmV 14.OmV ±0.9TTlV★ 13.1TTIVto 14.9nV

* Below7mV/divexpansionisusedandfu"scaleisdefinedas56mV,

4.PressCHAN andsettheV/djvrangeandoffsetpertheむst血eofthetable.

5.WithsupplydiscomeCtedfromchanneliJIPut(seenotebelow),pressAtAV
andsetVmarkerltooverlaythetracetleaIthebottoznofthedisplay.

Notc:For5,2,aLnd1nV/diyranges,placetheshorthgcaponthechanJlel
iJIPuL

6.SBtpowerSupplyperthe血st血eofthetable.

Note:For5,2,aLnd1mV/diyranges,itisnecessary(odisconnecttheDVM

a鮎rverifyiz)gtheoutputofthesupply.Thsavoidscoup血gnoiseiJlt0(he
channel.

7.ConnectthepowersupplytothechannelinputandsetVmarker2tooverlay

thetracenearthetopofthedisplay1

8.ThedeltaV(I)readingatthebottomofthedisplayshouldbewithinthe
h血tsgiveninthetable.RecordthereadiJlgillthetestrecord.

9.Repeatsteps4th∫ough8foruTle20fthetableandtherestoftherangesof
chamel1.

10.PressCHANandsetchannel1offandchannel2oJ).

ll.Repeatsteps3through9forchannel2.

N｡te由
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Voltagetneasuremet)ierrorscanbecausedbytheneedforselfcalibration,

Perform selfcahbra【ion,0.yerticalcat,(see''FimwareCahbrationH,section4)
beforetroubleshoo血gmstrument.Ifself-ca止brationfailstocorrectproblem,the
causemaybetheattenuatororTnainassembly.
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OffsetAccuracy Thistestveri&stheoHsetaccuracy.

Specification ±(1.0%ofcha皿eloffset+2%offuuscale)

EqLJipment Thefollowingequipmentisreq血edforthistest.Proceduresarebasedonthe

Required tnodelorpartnumberrecommended.

Eqllip皿ent CriticaISpecifications Recommended

Required Model/Part

PowerSupply 0.5Vto2Vdc,±1mVacculaCy HP6114A

Cable BNC HP10503A

Procedure 1.Usethebanana-toIBNCadaptertoconzleCttheBNCcabkbetweenthe
powersupplyazldchannel1hput.

2.PressRECALLthenCLEARtosetHP54504Atodefaultconditions.Press

DISPLAYandset#ofavgto32.

3.Usethefouowu)gtableforthenextsteps.

W GE OFFSFr SUPPLY TOLEM CE LIMITS

200mV 2.00000V 2.DOV
100mV 1.00000V 1.00V
50mV 500.000mV 500mV

±60 mV

±30mV
±15m〉

1.94to 2,06V
0.970to1.030〉
485to 515mV

4.PressCHANandsetfor200mV/diyaJld2.00000Voffsetper丘rstlineof
table.

5.SetthestlpPlyto2.00Vperthe丘rst血e.

6.Readjustoffsetsothetraceisasclosetothehorizontalcenterlineofthe

graticuleaspossibkafterithassett】ed(averaか gcomplete).

7.Readtheoffsetvoltage.ItshouldbeatitsorigiJlalsettlZ)g,withinthelimits

glVeninthetable.Recordthereadizlg･

8･Repeatsteps4through 7forthe100tnVand50Ⅱ-VraJlgeSusingthe
appropnaterange,offset,andsupplyvoltageinthetable.

9･Connectthepowersupplytothechannel2input･

10.Turnchannel1ofraDdchannel20nandrepeatsteps3through gfor
cbanne12.

N.te虫

HP54504A

Offseterrorscanbecausedbytheneedforselfcalibradon.Performself
cahbration,0.verticalcaJ,(seeAdjtIStmentS)beforetroubleshootingi皿StrumetLt.
IfselfCalibrationfailstocorrectproblem,thecausemaybetheattezluatOrOrmain
assembly.
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Bandwjdth ThistestcheckstherepetitiveaLndrealtiJnebandwidthsoftheHP54504A.

Specification Bandwidth:dccoupled
Repetitive-dcto400MHz
Realtizne･dcto50MHz

Equipment Thefouowhgeqtlipmentisrequiredforthistest.ProceduresaJ･ebasedonthe

Required modelorpartnumberrecomJnended.

Equipment CriticalSpccificationS RecommeDdcd
Required ModeVpart

SignalGenerator 1-400h4Hzat宍ゴ170mVrms HP8656B

PowerMeter/ 1-4(X)MHz HP436A/8482A

Sensor ±3%a∝Wacy

PowerSplitter outputsdifferby<0.15dB HP11667B

Cable TypeN(zn)24inch HPlu00B

Procedure 1.WiththeNcable,connectthesignalgeneratortothepowersputterInput.
Connectthepowersensortooneoutputofthepowersplitter.

2lUsingaLnN-toIBNCadapter,conzleCttheotherpowersputteroutputto山e
channel1input.

3,PressRECALLthenCLEARtosetdefaultconditions,thensetthefollo血 g
paraneters･

M跡U SELECTION Sm ⅠNG

TⅠMEBASE (t紬e/diy) 20Ons/diy
CHAN1 (sensitiVjty) 40TTIV/diy

(jnputR) 50E2DC

4.Setthesignalgeneratorfor1MHzat-2.4dBm.Thesignalonscreenshould
betwocyclesaLsixdivisionsamplitude.

5･PressSHIFr(blue),VP-P,and1tomakeanautomaticpeak-to･peak
neasuremenL

6.Afterthemeasurementsetdes(averaか gcomplete,about10seconds)note
theVp･p(I)reading(bottoEnOfscreen):VIMHヱ岩 mV.

7,SetpowermeterCalFactor%to1MHzvaluefromtheGalchartonthe
probe,theZ)pressdBlREF]toseta0dBreference.

8.Changesignalgeneratorto50MHzandsetpowermeterCalFactorto50
MHz%Valuefromchart.

9.Adjustslgnalgeneratoramplitudeforapowerreadingascloseaspossibleto
0.0dB(REL).REading

10,PressTIMEBASEaJIdseHo2ns/dlv.

PerforrnanceTests
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ll.AfterthemeasurementSetdes(averagingcomplete)notetheVp･p(I)

reading:V50MHz- mV.

12.Calculatetheresponseuslngthefomula:

V50MHz

response(dB)-20'oglO ~電 ㌃ = 20loglO

13.Correcttheresultfromstep12withanydifferenceinthepowermeterfrom

step9.ObserveslgnS.Forexample:

Result fr o m step12三一2.3 dB

Powermeter rea ding 7-0.2 dB(REL)
then true response=(-2.3)-(- 0.2)--2.1dB

( )-( )- dB

14,Theresultfromstep13shouldbe≦-3.0dB.Recordtheresultinthe
PerfornanCeTestRecord.

15.PressTIMEBASEaJldset200ns/diyandselectrepetitiye.

16.Setthesignalgeneratorfor1Nm zat-2.4dBm.Thesignalonscreenshould

betwocyclesatsixdivisionsamplitude.AdjustsignalgeneTa(Orforsix

divisionsofamplitudeifnecessary.

17.Afterthemeasurementsettles(averagingcomplete,about10seconds)note
tLeVpIP(1)reading:VIM比- mV.

18.SetpowermeterCalFactor%to1MHzvaluefromthecalchartonthe

probe,thenpressdBIREFltoseta0dBreference.

19.ChangesignalgeJ)eratOrtO400MHzandsetpowermeterCalFaclorto400
MHz%ValuefromcharL

20.Adjustsignalgeneratoramplitudeforapowerreadingascloseaspossibleto

0.0dB(REL).Reading

21.PressTIMEBASEandsettohs/diy.

22.A鮎rthezz)easurementsettles(averagingcomplete)notetheVp･p(I)

readhg:V400MHz- mV.

23.Calculatetheresponseuslngtheformula:

V400MHz

response(dB)-20lQglO 可 読 ~ ≡20loglO

24.Correcttheresultinstep23with anydifferencehthepowermeterfrom

step20.Observesigns.

(st印 23)-【step20);trueresponse

( )-( 】- dB

25.Theresultfromstep24shouldbe≦-3.0dB.Recordtheresultinthe
PerfoTmanCeTestRecord.

26.Switchthepowersplilterfromchannelnocharule12input.

HP54504A PerlormaneeTests
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27.OntheHP54504A,SeHhefollowingparameters.

MENU SELECTⅠON Sm lNG

丁【MEBASE (time/diy) 200ns/diy
(mode) realtlT71e

CHAH 1 off
2 0∩
(sensitivity) 40TTIV/diy
(inputR) 50Q DC

28･PressSHIFT(blue)thenCLEAR,theJlrepeat.Steps4through 25forchannel
2,settingchannel2parameterswhereappropnate.

N｡te由 慧 en::dthfeo三富 農芸霊諾 誌 ;eT,e.dmbeyafSTuZ:let::uatorornainぉsembly,

Time

Measurement

AccUracy

Thhtestusesaprecisefrequencysourcetocheck止eacctlraCyOf(izne
meaSurementfunctions.

Specification Delta-tacで㌣acy
RepetltlVe:±(0.2% ×screendiameter+0･01% Xdelta-t+250ps)
Real-tine:±(0.2%×screendiaLmeter+0.01% Xdelta-I+1JIS)

Equipment ThefoIJowiJlgequipmentisreqtdredforthistest.Proceduresarebasedoz)the

Required mode)orpartnum berrecomnended･

EquipEnent CrjticalSpccificatioⅠls Recotnmended
Required Model/Part

SignalGenerator 1MHzand400MHz,血 ebaSe HP8656B
acctJraq -20ppⅡl

Cable 50E2BNC24inch HP10503A

Procedure 1,Setthesignalgeneratorto400MHzandapproximately150mVms.

2,Connectthesignalgeneratortothechanneliinput,pressCHANandset
uputAto50E2DC.

3.PressAUTOSCALE,thensetthefollowngparam eters.

MENt) SELECTION S那 NG

TIMEBASE (time/dうV) 1ns/dlV
(mode) repetjtlVe

DISPLAY #ofav9 128

PerformanceTests
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gTaticuleexactlyatcenterscreen.Formorecontrol,setknobtofine.
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5･Use也efollowhgtableforthezleXtStePS･

DEtAY TOLE… CE U MrrS

2.5ns ±270ps 2.230to 2.770ns
5.Ons ±271ps 4.729to 5.271ns
10.Ons ±271ps g.729to 10.271ns
20.Ons ±272ps 19.728to 20.272ns
40.Ons ±274ps 39.726tq 40.274ns
100.0ns ±280ps 99.720to100.280ns

6.PressTIMEBASEthendelay.Fortheかstlineofthetable,usetheentry

keystosetthedelay,thenusetheknobtosetthepositiveedgeofthesignal
atcenterscreen.

7.CheckthatthedelayvalueiswithiJlthelimitshthetable.Recordtheresult.

8.Repeatfortheotherdelayshthetableandrecordeachresult.

9.Setthesignalgeneratorto1MHzaLndpressAUTOSCALE･

10.PressTIMEBASE,set200ns/diy,andselectrealtime.

ll.PressTRIGatldseHrlggerlevelsopositiveedgeofsignalαossese㍊ctlyal
centerscreen.

12.PressTIMEBASE,thendelay,andusetheentrykeystoenter1msdelay.

13.Usetheknobtosetthepositiveedgeofthesignaltocenterscreen.The
delaysho山dreadI.00000 ms±105ns,999.895ustoI.00010ms.Recordthe
readiJlg.

N｡te由 TimeMeasurementAccuracyfdtlreiscausedbyadefectivema血assembly.

HP54504A PerformanceTests
3-11



Trigger

Sensitivity

Specificatjon

This【estcheckschanJlelandexternaltriggersforsensitivityatratedbaDdwidth･

hternal-dcto50MHz

RealTimeandRepetitive:0.5diy

lnteTnal-50tolOOMHz

Rea)Time:N/A,Repetitive:0.5diy

Internaト100to400MHz

RealTi血 e:N/A,Repetitive:l上odiy

External-dcto250MHz

lOOmVp･pIJlt050E2

EqLJipment Thefollowingequipmentisrequiredforthistest･Proceduresarebasedonthe

Required modelorpartnumberrecommended.

Equipment CriticalSpedrICations RecoJnmended
Reqtzired ModeVPar t

SignalGetleratOr 100and400MHz,30-80mVms HP8656B
Output

PowerSplitter OutplltSdifferby<0.udB HP11667B

Cable TypeN(m)24inch HP11500B
Cable 50E2BNC9inch HP10502A

Adapter TypeN(n)toBNC(i) HP1250-0780
Adapter TypeN(n)toBNC(m) HP1250-0082

Procedure INTERNALTRIGGER

l･PressRECALLthenCLEARtosetdefaultconditions,therLSet【hefollowiJlg
paramG【crs･

MENU SELECTION Sm ING

TlMEBASE (tうTne/djv) 2ns/diy
(mode) repetitive

CHAトー 1 0∩
2 off

(both) (sensitivity) 200TTN/diy
(jnputR) 50E2DC

2･WithanN-to-BNCadapterandBNCcable,connectSignalgeneratorto
channel1inputBNC.

3･Setsignalgeneratorto100MHzaJldadjustoutputlevelforO･5divisionof
verticaldeflection.(TheAVmarkerscanbeusedtoseta0.5diyreference.
TurnAVOTLandsetoJlemarkerto+50JnVandtheotherto･50mV.)

4.PressTRIGaJldadjusttriggerLeyelforastabledisplay.Thetestpassesif
trlggerlnglSStable.

PerformanceTests
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5･Setsignalgeneratorfrequencyto400MHZandampurudefor1divisionof
verticaldenection.

6･PressTRIGandadjusttr1ggerlevelforastabledisplay･Thetestpassesif
triggerlnglSStable.

7.Connectsignalgeneratortochannel2inputBNC.
8.PressCHAN andsetcha且nel1offandchannel2otl.PressTRIGaJldset

sourceto2.

9.Repeatsteps3through6forchanJleL2.

EXTERNALTRIGGER

10,WiththeNcable,coJlneCtthesignalgeneratortothepowersplitterInput.
UsinganN-to-BNCadapter,co皿eCtOneSputterOutputlothecha-el1
lZlPut.WiththeotherN-toIBNCadaptera且dBNCcable,coJneCtthe
rema皿ngSPlitteroutputtotheEXTm GinpuL

ll.PressCHAN andselectEXT.SetextemalinputRto50E2DC

12.Setthesignalgeneratorfor250M比 atapproximately70mVrmsandpress
AUTOSCALE.

13.Setthesignalgeneratoranpu･tudeforl00tnVP-Ponthedisplay,

14.PressTRIGandthensource(twicc)toselectEXT.

15･Adjusttnggerkvelforastabledisplay.TestpassesiftriggerlnglSStable･

N.te･B EtteT aetlotr怒 :en慧:Ee慧 fuaii'芸eerl;e?sTheudqbyuamduesf:cdtivyethne-n=seaTsbelLbO.ry.

HP54504A PeHormanceTests
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OsciIlator Thesetestsareoptional.TheosculatoroutputsarenotspeciAedintheinstrLment

OutputCheck PheZoe=sTr器 だ 抗cadonsIThevaluesgiven∬etypical･Resdtsarenotrecorded

Equipment Equipmentrequirementisnotcriticalandchoicesareatthediscretionoftheuser.

Required Ahigh qualityosculoscopeshouldbesufrlCient･

ProcedLJre 1.UseaBNCcabletocomeCttherearpanelACCALIBRATORoutputto
thechaJlnel1inputoftheHP54504AudertestandpressAUTOISCALE.

2.Makeautomaticmeasurementsofthesignal.Pressblue(shift),VP-P,then1
foramplitudeandblue,FREQ,then1forfrequency.

3.Signalinto1ME2shouldbeZulaPPrOXiznately800mVsquarewaveat
approxiJnately500Hz.Into50E2theamplitudeisapproximately400mV.

4.DisconnecttheACCALIBRATORfromthechannel1inputaJ)dconnectit

Loanotheroscilloscope.

5.PressUTIL,servicemet)u,thenca)selecttoselectcatselect3,(3.Oscillator
output).

6.Selectprocessorclock.ThesignalshouldbeapproxiJnatEly983kHzand800
tnVp-pinto1ME2･

7.Selecttjmebaseclock.Thesigna]shou]dbeapproximately10MHzaJld800
mVp-pinto1ME?I

PerlormanceTests
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Table3-1.PerformanceTestRecord

LZEI E;AEcWKLAERT昌 HP54504ADigMzingOsciH○Scope

Testedby

Seria】No. WorkOrderNo.

RecommendedTestlntervaト 1Year/2000hours Date

RecommendedNextTesting Temperature

TEST UMJTS RESULTS

CaljbratorAmplitude 4_9990tD5.0010Vdc

ⅠnputResistance lME2 990kf2 to1.010ME2 CHAHI CHANZ

50E2 49.50 to 50.50

Voltage RANGE READING LIMITS CHANI CHANZ

Measurement 5V 35V 34.24V to35.76V

Accuracy ZV 14V 13.70V to14.SOY

1V 7V 6.85V to 7.15V

500mV 3.SOV 3.424V to3.576V

200mV 1.4V 1.370V to1,430V

100mV 70DmV 684.8TTlVto715.2mV

50mV 350mV 342.4mVto357.6ー¶∨

20mV 140mV 137.OmVto143.OmV

10mV 70mV 68.5mVto 71.5mV

5mV 35mV 34.0ー¶Vto 36.OmV

2mV 14mV 13.1mVto 14.9mV

lTTN 7TTIV 6.13mVto 7_87rrN

Offset RANGE OFFSET LⅠHⅠTS CHANI CHANZ

Accuracy 200mV 2.OV 1.94to 2.06V

100mV 1.OV O.970to1.030V

HP54504A PerformanceTests
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Table3･1.PerbrrTlimCeTestRecord(coTlt'd)

TEST uM汀S RESULTS

Bandwidth RealtjTne dovJn<3.OdBat50MHz CHANI CHAH2

Repetitうve doー/n'3,OdBat400HHz

Time 2_5ns 2.230to 2.770ns

Measurement 5.Ons 4.729to 5.271ns

Accuracy 10.0ns 9.729to 10.271ns

20.Ons 19.728tq 20.272ns

40.Ons 39.726tD 40_274ns

loo.Ons 99.720to100.280ns

250.Ons 249.705tD250.295ns

1rns 999.895ustol.OOOlOms

TTjggeT Channe一s CHAHI CHAH2

Sensjtjvity 0.5diVat100HHz

1.Odjvat4OOHHz

PerformanceTests
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4
Adjustments

lntroduction Thissectionprovideshardwareand血nWaTeadjustmentproceduresforthe
HP54504A.Pri皿aTyadjustmentgroupsarethefonowing:

.PowerSupplyAdjustment
+MainAssemblyAdjustmeJlt
●CRTMonitorAssemblyAdjustment.

Equipment
Required

Equipmentrequiredforadjustnentsishstedintable1-1,..RecommendedTest
Equipment",insectiotl1ofthismanual･A且yequPmentthatsatisfiesthecritical
speciLcationhatedinthetablemaybesubslitutedfortherecommendedmodel.
Equipmentforindividualproceduresislistedattheprocedure･

Calibration
Lnterval

TherearetwolevelsofcalibrationfortheHP54504A.Atthebstlevcl,onesetof
fiJrmWareCalibrations,thoseintheselfcalmenu,shouldbedonebytheuseror
servicedeparttnentunderaLnyOfthefouowingcotlditions:

●atsixmonthintervalsorevery1,㈱ hours
･iftheambienttemperaturechangesmoretha皿100Cfromthetemperatureat

hucalibration

●【ooptuM emeasurementaccuracy

Thoughinthisadjustn)eTLtSectiondefaultcabareloadedbeforeself-calibration,
self-calibrationcanbedonewithoutloadingdefatlltcalS.Self-ca山bration
procedurestakeonlycables,andasstatedabove,thetlSercouldperformthem.
However,JtlSnecessarytOUNPROTECTthecalibrationwhichmaynotbe
dlowedinsomecircumstances.TodothesecalibrationS,followthe"SelfCal
MenuCahbrationsHprocedureinthe''FimwaTeCalibrationnlaterinthissection.

AHhesecondlevelisafullcalibration.FullcalibrationshotddbedoneeveryyeaJ･,
or2,000hours,whichevercomesrLrSt,Fuucalibrationincludesal1flrJnWare

calibratiotlandhardwarecalibration(withexceptionsnotedatcerta血Procedures).

ThenecessarycalibrationiJlteZValwualsodependontheuser'sexperience.

Forreplacementassemblies,adjustmentsaresetatthefactoryWhetlassemblies
areteSted.However,someadjustmetltmaybetleCeSSaryafteranassemblyhas
beerlPutintotheinstrument.Usuallytheonlyassen)blythatTeqtureSadjustmentis
theassemblyreplaced.

CatRAM
Checksum Error

HP54504A

Ifpowerisappliedtotheinstrutnentandthemessage"calratnchecksumerror
re-Calinstrument"isdisplayed,allfirmwarecalibrationproceduresmustbe

perfortned.SeetheFimwareCalibrationprocedureinthissection.

Iftheinstrumentdoesnotpassthefirmwarecalibration,performtheentire
adjustmentprocedureinthissection.Ifadjustmentcannotbemadewithin
specifiedumits,repalrlSneCeSSary･

Adjustments
4-1



Key･down
Powerup

Akey-downpoweruplSaprOCedureusedtoresetorpresettheiJIStnnenttO
defaultconditionsandpreventprevioussetupsfrominterferiJlgwiththenBXHest･
ItakosinpLifies血einstrumentsetupprocedure･Depressanyfront-panelkey
whnecyclingpowerwiththerear-paJlelpowerswitch.Con血uelodepressthekey
u)tnthedisplayretumLS.

OperatingHints SomehowiedgeofoperationoftheHP54504Aishelpful;however,procedures

arewdtteJISOthathttleexperienceisnecessary,Thefollowinghintswuspeed

progressoftheprocedures-

Wh enuslngZnaJlyaverages,ito鮎ntakesawhneforawavefortndisplaytostabilize
afterachange.Wh enafrontpanelcontrolontheHP54504Aischanged,
averaglngautomaticallyrestaLrtS･Wh entheinputsignaloranadjustmentis
chaJlged,theinstrumentmustaveragenewdatawiththeoldsoittakeslongerfor
thewaveSorntostabnize.PressCLEARDISPLAYwblechangingInputSignals

oradjustnents･Theinstrun entwinrestartaveragingand由veaquickerindication
oftheresultofthecha且ge.

ClockDelay
Settin9S

Caution

AdjustTnentS
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ThisisanexphJlationandcautionaboutsomefactorysettlngS,

ClockDelaysethngsarefactorysettlngSandthereisnoserviceprocedurefor
resettlngthemiftheyaresetincorrectly.

Atth erightrearofthema血assemblyaretwoeight-sectionDIPswitches,oneDP
switchforeachchannel.(Afewearlyinstrum entshavetwosetsofpins,eachwith

twojumpers,buttheprincipleisthesa.me･)Theseswitchesselectdelaysforthe
FISOmemoryclock.ThedelayoptlmlZeSSetllp-and-holdt也esfordatafromthe
Al)ChybridhtotheFISO.ThedelaylSSetatthefactorytocompensateforthe

characteristicsoftheADCandfieldadjustmentisn'tnecessary.Thefouowing
discussionexplainshowtheswitchesareused,incaseoneisinadverlen【lychaJ)ged.

EachDIPswitchhaseightsectionsforselectingfourdelays.Thesectionsmustbe

settooneandonlyoneof(hefollowingcombinations.Onlytwoswitchsections
areclosedatonetime.

ちn
5
6
7

8

0.i
:
:

:

…

ら Delay

S

S

S
S

∩

n

n
n

O

5

0
5

0

0

1
1

Othercombinationsofswitchclosuresmayresultincompleteacquisitionfailurein

thatchannel･ThewrongselectionofvalidsettingsmayresultinacqulSltionfailure
undersometemperatureconditiotlS.

ThetwochannelsdonothavetobeseHothesam edelay.As wasmentiolled,the

settingsareoptiJnizedfortheADChybrid･ThetypicalsettingisO･5ns.

HP54504A



Adjustment
Procedures

N｡t.･Jd

Warning

TheadjustJnentproceduresStartwith thenextparagraphs.Unlessspecified
ekewhere,procedtuesmustbefouowedintheorderglVem Displayadjustmen【s
areoptiozlalandizldependezltOfotherprocedures.

Warmuptheinstmnentfor30miLuteSbeforesta山ngadjustznentprocedures-

ReadtheSafetyConsiderationsatthebeginnjn90日hisrnanualbefore
performingadiLJStmentProcedures.

PowerSupply
Adjustment

HP54504A

EquipmentRequired

Equipment CriticalSpecirlCations Recommended
Required Model/Part

1.DisconzleCtpowercordfromHP54504A.Referto6gurebelowfortestpolnt
andadjustmentlocadons.

co"i .12(+121v J/'2V7 5V.i L20/

≠ ＼ I/ / /

よ 遮 断 喜喜喜塾 二‥､且望上皇-竺-至当 LJ " _" .｣)/1/V/u)unlu

5｣5O2亡O9

Figure4-1.PowerSupplyAdjustmentLo¢ations

2.ConnectthecommonleadofthevoltmetertoCOMtestpout.

3.ConnectthepositiveleadofthevoltmetertO+5.20Vtestpomt.

4.ConnecHheHP54504ApowercordandsetpowerswitchtoON･

5.1fvoltmeterdoesnotreadbetween5.180Vand5.220V,adjust+5.20ADJ
ror5.200V.

Adjustments
4･3



Figure4-2.MainAssemblyAdjustrnentLocations

Adjustments
ト̀4
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MainAssembly MainasseJnblyadjustm entsadjusttheacquisitionsystemoftheinstrument.

Adjustments

ExtenderCabJe MainassemblyadjustmetltCaLnbedonewiththepowersupplyillPlace.However,
JnstalLatjon movingthesupplyandl旭ingitonthee滋endercableanowseasieraccesstothe

adjustnents.TheextendercableistlOtSupPliedwiththeinstrumentbuttnustbe
orderedseparately.

EquipmentReqLJired:ExtenderCable,HP54503-61604

N｡te由 ThetlSeOfanexternalfaJIOnthepowersupplypreventsthepossibutyoftherTnal
cut-outofthesupply.

Procedure:

1.Removepowercordandtopcover.

2.DiscoznectpowerstlPPlycablesfromLinefilterandMainAssembly.

3･Removelockingpinsfrompowersupplyandslidesupplyoutofcabinet.

4,ConnecttheExtet)derCablebetweenpowerSupplyaJ)dMainAssembly.

5.Reconnect血efiltercabletopowersupply.

6.Connectpowercableandapplypower.

DAC Reference TheDACreferenceadjustJnentSetstheaccuracyofthevoltagestaLndardusedto

Adjustment calibrate血einstruJnent･Thisstandardisusedforthevertical(gain andoFset)
aJldtriggercahbrationoftheselfcalmenus,in°probeattenuatiol)CalibratioJl.

TheDACrefereTICeissetforanaccuratedifference(5.∝拍oVdc)betweenit'slow
andhigh Values.

EquipmentRequired:

HP54504A

鞘

｢･-1封

l
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l

僻

配

し

｢ :..∴ :

Procedure:

llPressUTILkeythenservicemenu･

2.Presscatselecttoselectcatselect4(4.DACreferenceadjust).

3.Pressdacoutputtoselecthighadj.

4.ConzlectDVMtorearpanelDCCALIBRATOROUTPUT.

5.AdjustmaiJlassemblyadjuslmentR40forDVMindicationof5.0000V.
(Refertofigure412foradjuslmenlJocation･)

6.PressdacoutputtoselectlolYView.

Adjustments
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7.Mea.sluethevoltagetofourdecimalplaces,0.- V,andaddto51〔柑∝)V･
Result-5. V.

8.PressdacotJtPuttOSelecthigh a4j.

9.AdjustR40soDVMindicatesthevoltageresultfro血SteP7･

10.PressexitheZIutOrettm OSCiJloscopetom rTYmenu.

Default Thedefau]tcalibrationfactorsa∫eloadedto由veahowlbaseforthefollowiJlg

CalibrationLoad hardwareand血mWareCaLbration.

Caution
OncethedefadtGalsareloaded,allflrmWareCalibrationsmustbedone.This

hcludesthecalibrationsintheselfcalmenu(0.verticalCal aLnd1.delay&

repetitivecat)andservicemenu(0.tinen也l,1.logictriggerdelayGal,and2.

extemaltriggernull).

Sinceallcalibrationmustbedoneinorder,fiJTnWareCalibrationswillbepresented

intheproperplaceintheprocedures.

1.PressUTm (henseryicemeELu.

2.Presscatselectseveraltinestoselectcatselect5(5,defatdtGal).

3.SetTearpanelCALIBRATIONswitchtoUNPROTECTED(up)･

4.Pressstartcal.AcautiotHnessagedllbedisplayedindicntiJ)gthecalRAM
wi11beoverwrittenwithdefaultvalues.

5.PresscoDtitlue,Thestatus皿eSSageabovethemenuw山indicatedefaultGal
basbeenloaded.

6.LeaverearpanelswitchinUNPROTECTEDpositionfor血mware

calibrationprocedurestobeperformedlaterinthissection.

LowFrequency ThelowfrequencygainadjustmentmatcheslowfrequetlCygaintohigh frequeJICy

Adjustment gain･TheoffsetadjustmentcerLterSdcoffsetforthefirmwarecahbrationtobe
donela【er.

EquiprnerttRequired:BNCcable,

Procedure

l.ConnecttherearpanelACCALIBRATOROUTPUTtothecha且nel1

uput･

2.PressCHANandsetchamel1inputresistanceto50E?DC.

3.PressAUTOSCALE,thense上thefollowingparameters_

MENU SELECTION Sm ⅠNG

TⅠMEBASE (time/djv) 100us/djV
de一ay -50.0000us
reference 一eft

CHAN (sensjtiVity) 1007TN/dう∨
DtSPLAY #ofaVg 16

Adjustments
4-6
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4.AdjustR128foranatpuketopsuchasthecentertraceinthefigurebelow･
(SeeJoGatOr,Page4-4.)

ForeasierjudgementofnatLeSS,useOffseHopositionpulsetopjustbelow
gridline.

No【ethatmostnatnesschangeOCCurSwithin100FLSOffrontedgeofpulse･

I JTOOFARCCW】 1
J l

l l l

】 lTOOFARCW

High･Frequency

PulseAdjustment

N..e･i

HP54504A

54502W47

5.Setoffsett00,00M Vanddiscon且ectSignalfromcha皿elinput.

6.AdjustR130sotraceisatthecenterofthescreen.

7,Setcha皿el1oFfandcha皿e120m

8.Repeatsteps1tbough6forchannel2,adjustiJlgR129forflatnessandR131
forcenterlng･

Thisprocedureopt血 zespulseresponsesotheinstrumentwillmeetthe
bandwidthspeciacadon.

Thisprocedureshouldnotbeperformedasapartofroutineadjustnents.
Typically,Pulseadjustnentsneedtobedoneonlywh紬theinstrumeJltfailsthe
bandwidthperfortnaJICetest,WhenallattenuatOrhasbeenchaJlged,orwhenthe
mainassemblyhasbeenchanged(newcombinationofattenualorsandPCboard).
Onlyadjustthechannelsinvolvedwiththefailureorrepalr.

EquiprnerltRequired:

Equipment CriticalSpecirLCationS ReconmeJ)ded
Required Model/Part

PulsCGenerator tr<300ps,variableaJZlPlitude, PicosecondPulse
<1.0%pulseLopperturbations Labs2700C

Cable BNC50S? HP10503A

Adapter SMA3_5(m)toBNC(i) HP1250-1200

Adjustments
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Procedure:

Performthisprocedureonthenecessarycha皿elonly･Usethefollowhg
adjustnezltSOneachchanzlelL(Seelocator,page44,foradjustmentlocations･)

+Channel1,resistorR64aJldcapadtorC74.
.ChanJle12,resistorR65alldcapacitorC75.

1･Setpulsegeneratorfor270mVP-Pat10kHzaLndcorLneCttOChaLnnelinput･

2.PressCHAN andsetchan且elinputresistaLnCetO50E2DC.

3.PressAUTOSCALE,thensetthefouowbgparameters.

MENU SELECTION Sfm NG

丁ⅠHEBASE (time/diy) 2ns/dうV
delay -8.00000ns
(mode) repetjtうVe

CHAN (sensうtivうty) 45TnV/dう∨
DⅠSPLAY #ofavg 16

(gratうcute) 9rうd

4.presetresistorfuuyCCW.

5,1fpulseedgeisnotonscreen,pressTM EBASEandadjtlStdc)ay.

6.PressCHAN andadjustoffsettoplacetheflatpallOfthepulsetopoverthe
gridhe,onedivisionfromtopOfdisplay.

7.AdjustcapacitortoseHopofhstpeakofpulsetogridlineasshownbelow.

545O4WO1

8･Adjustresistortoex(endpeakoverthegrid血esothatovershootissame
anplitudeastheringingafteril,asshown below.

Wh entheresistorisadjustedthegainchanges,ltmaybenecessarytouse
ofrsettorepositionthepulse(optothegridline.

V1⊥ < 〈 ⊥

V2 lV1=V2 ､､_

Adjustments
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ThereisnospeciAmtionforpulseresponse･HoweverIifovershootismore

tha皿about3%(aboutoneminordivision)･usetheresistortoreduce.it
shghtly.IfthehstftlnentfaLsthebandwidthtest,usetLe･resistortoIZICreaSe
overshootslightly.

9.Repeatsteps1through 80ntheothercha皿elifnecessary･

10.Performthebandwidthtest(PerfomanceTests)onchannelsadjusted.
LRl～G7'JM乞)

Firmware FimwarecanbrationusessignalsgeneratediJltheinstrumenttOCahbratecia-C1
Calibration sensitivity,offsets,andtriggerpaTa皿eterS･

EqujpmentRequired:

Equipment CrilicalSpccirICatioELS RecoJnnended
Required Model/part

Cable BNC50E2.36inch HP10503A

Cable(3) BNC50E29inch(equal1ength) HP10502A
Adapter(2) BNCtee(m)(i)(i) HP1250-0781

N｡te由

Caution

N.te虫

HP54504A

RearpanelCALIBRATIONswitchmustbesettoUNPROTECrEDforthese
procedures.IEtheentireadjustmentproceduresarebeingperformed,Switchwas
settoUNPROTECTEDinapreviousprocedure.

TheFirmwareCalibrationshouldonlybedoneaftertheizIStru皿enthasrtlnfor

onehalfhouralambienttemperaturewiththecoverinstaned.

SelfCalMenuCaljbrations

ThesecaLbrationscanbedoJ)ewithoutloadingdefaultcalibratiotlfactors.

However,defaultshavebeenloadedwhezlthesecalibrationsarepartoftheet)tire
adjustmentprocedure.

Thesecanbrationsmaybedoneindividuallybutusingall(whenavaLable)and
connectmgallizIPutSatOnceavoidsoperatoriJlteraCtionbetweencalibrations.

IftheentirecalibrationprocedurefabwhilerunnLngall,runtheca止brations
individually.IfoJ)eiJlputisloadingthecaJsignal(inputstuckin50E2for
emmple),caubrationwufailforallinputs二Individualcalibrationwillisolatethe
fdlure.

1･Performkey-downpowerupbycyclingHP54504Apowerwhileholding
down anyfront-panelkey.

2.PressUTILthenselrcalmenu.Catselect0(0.VErticalcat)shouldbe
selected.

3.PresschatlJleltoselectaH,thenpressstartcatandfollowtheinstructionson
thedisplay.

Adjustments
4-9
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4･A鮎rcompletionofverticalGals,presscatselecttoselectcalselect1
(1･delay&repeti(ivecal).

5,Presschanneltoselectchm el1,theJIPressStart也 andfollowthe
ins【ructionsonthedisplay.

6.Wh enchamel1caubrationiscomplete,presschatlneltoselectcha-e12,
thenpressstartcalandfouowtheinstrucdonsonthedisplay.

7･Messageswubedisplayedaseachcahbrationrou仙eiscompletedto
iJldicatecalibrationhaspassedorfded.

ServiceMenuCalibrations

l.PressUTILthetlservicemenu.

2.Presscalselecttoselectcatselect0(0.timenull).

3.PressstartcaIandfo1lowtheinstructionsonthedisplay.

4.Wh enti血 en山lhaLSpassed,presscatselecttoselectcatselect1(1.logic
triggerdelaycat).

5.PressstartcaJaz)dfouowtheiJIStruCtioJISOnthedisplay･

6.The血stpartofthecalibradoninvolvesadjustmeJltOfthestartableosciuator.

AdjustC198ifthe*isoneithersideofthebrackets:♯日orl]書.A鮎r
adjustment,thefrequencyshouldbe100.0MHZ.

7.PresscontinueandtheiDStrumentwinperforTntherestofthiscalibration
autonatically.

8.Wh enlogictriggerdelaycalhaspassed,presscatselecttoselectcatselect2
(2.extemaltriggernull).

9.PressstartcalandfouowtheizIStruCtionsonthedisplay.

10.AfterextemaltTiggern山lhaspassed,Switchrear-panelCALIBRATION
switcbtof'ROTECTED(down).

Adjustments
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CRTMonitor TheseadjlJStmentSOP血血 thecharacteristicsoftheCRTDisplay.

Assembly
Adjustment

N｡te由 Thisprocedl汀eShouldnotbeperformedasapartofroutiJlemaintezlanCe･

Perfo- theprocedtlreOnlywhenthedisplayhasobviousdifferencesfromthe
emmpleinthefigtLrebelow.Skippartsoftheprocedureifthedisplaymeetsthe
requlremeat.

1.DisplayCRTtestpattern,PressUTILthetlSelftesl･Selectmiscwiththetop
softkeythencrttestwiththesecondso触ey,thenpressstBLrttest.

HALFBRIGHT FULLBRIGHT

QnySOFtkeyexits

Figure4-3.CRTTestDi印Iay

HP54504A Adjustments
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2.Refer(othenext丘gweforadjustJnentlocations.

Figure44.DisplayAdjustmentLocations

3.AdjustV.HOLD,iftleCeSSary,forverticalsynchTOniZatioJl.

4.Setrear-pane)Im NSITYtomid-range.

5.AdjtutsweepboardSUBIBRIGHTtodielowestset血gwherehalf-bright
blocksotlthescreenarevisible.

6.Tumrear-panelIm NSITYtoincreaseiLlte皿Sitytoacotnfortableviewing
kvel.ThepositionoftheINTENSITYadjustmentshouldbecloseto3/40f
itsmaxiznumrange.

7.AdjtlStCONTforthebestcontrastbetweenhalf-andfull-brightblocksOJI
Jnenu,enSurmgtextislegibleinhalf-brightblocks.

8.AdjustH.PHASEtocenterdisplayhorizontally.

9.AdjustFOCUScontrolforasharppercentSymbol(%)inthetopand
bottomblockoftext.

10.AdjustV.LINforequalheightofcornersquares.Squareheightshouldbe

approximateJy25mm.

111AdjustHEIGHTtomakethescreentopandbottombordersapproxiJnately
lcTn.

12･AdjustmentsVILINaTldHEIGHTinteract,Repeatsteps9and10as
necessaryforaproperdisplay.

Adjustments
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5
RepJaceabJeParts

lntroduction Thissectioncontainsinformationfororderingparts.Servicesupportforthis
instrumentisdowntotheasselnblylevel.Thereplaceablepartsincludeassembhes
andchassisParts.Figure5-1showsanexplodedviewoftheHP54504A･

Abbrevjatjons Table5-1liststheabbreviatioJISusedinthepartslistaJldthroughoutthismamal.
Insomecasestwoformsoftheabbreviationsareused:oneina山capital1etters,
andonei皿Partialornocapitalletters,However,elsewhereinhemanual,Other
abbreviationformsmaybeusedwithbothlowercaseandupperc鮎eLetters.

ReplaceabJe
Parts

Table5-2showsalistofreplaceablepartsandisorganizedasfouows:

1,ExchangeassembhesizlalphaLuneriCalorderbyreferencedesignation.

2.electricalassembliesinalphanumericalorderbyreferencedesignation.

3.Chassis-JnOuntedpartsinalphaJlumericalorderbyreferencedesignatiom

ThehfornationglVenforeachpartconsistsJofthefollowiZ1g:

+Referencedesignator.

●HPpartnllmber･

.PartnumberCheckDigit(CD).

･Totalquantity(Qty)illizIStru皿 entOrOnaSSe血bly.Thetotalquantityis由Ven
onceandaltherustappearanceOfthepartnumberiJlthelist.

･DescnptlOnOfthepath

･TypicalmanufacttLrerOfpartinanidentifyitlgfive-digitcode.A山partsiB
thislist(excepthardware)ismanufacturedbyorforHewletトPackard,code
2B480･NolistofmanllfacturersISprovided.

Exchange
Assemblies

HP54504A

SomepartsusedinthisinstrumenthavebeetlSetuPforanexchangeprogram.
ThisprogramallowsthectlStOmertOexchangeafaultyassemb】ywithonethathas
beenrepaired,Calibrated,andperformance-Verifiedbythefactory.Thecostis
significantlyJessthanthatofaflewpart.Theexchangepartshaveapartnumber
intheformXXXXX1695XX.

AfterreceiⅥngtherepairedexchaJlgePartfromHewlett-Packard,aUnitedStates
customerhas30daystoreturnthefaultyassembly.ForordersnotorigitlatLngln
theUnitedStates,contactthelocalHPserviceorganization.Ifthefaultyassembly
isnotretumedwithinthewaTraTltytimehmit,thecustomerwillbechargedan
additionalamount.TheadditionalamountwillbethediffereJICeinpricebetween
anewassemblya且dthatofanexchangeassembly.

ReplaceablePallS
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Orderin9
Jnformation

Toorderapartinthemateriallist,quotetheHPpartntlZnber,indicatethe
qua山itydesired,andaddresstheordertothenearestHPSales/Servi C80fGce･

Toorderapartnothstedinthematerialhst,includetheizIStrum entPartnumber,
instrunetltserialnumber,adescriptionofthepart(includingitsfunction),andthe
nt-barofpartsrequired.AddresstheordertothenearestHPSalesandService
Office.

DirectMail

OrderSystem

ReplaceableParts
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WithintheUSA,Hewlett-PackafdCBLJISupplypa∫lsthough adirectmailorder
systetn.Thereareseveraladvantagestothissystem:

･DirectorderingandshipmentfrontheHPpartscenterinCalifomia,USA･

.Nomaximu皿Ormhimumonanymailorder(thereisaminimum amount
forpaLrtSOrderedthTOugh alocalHPofficewhentheordersrequirebilling
andinvoicirLg).

･Prepaidtransportation(thereisasmallhaLndhgcharge,foreachorder)･

+Nohvoices.

InorderforHewletトPackardloprovidetheseadvantages,acheckorE10ZleyOrder
mustaccompanyeachorder.

Mailorderformsandspecificorderinginformationareavailablethroughyour
localHPo爪ce.Addressesandtelephonenumbersarelocatedinaseparate
doctmentshippedwiththemanuals.

HP54504A



Table5-1.ReferenceDesignatorSandAbbreviations

REFERENCEDESIGNATOR

A
JZ
,
訂
c
cR

DL
m
u
J

P

F

札
H

J

L
M
p

l

ll
ニ

IL
一一

三
三
一一

A ≡ミATrlPeres

AJD -alldDg･10JEghBJ
AC -dlerTlallngGurTlnl

AnJ 三adJust(mont)
AL =iaJurninum

AMPL =amPJM●r

ANLG -andog
ANSI =ATnerreanNdional

SlandeLrdslnstrtdB

ASSY =掛 mbly

ASll6 -8訓gmdISm
ASYNCHRO -asynchronous
AITEN ココanenUaIor

o
R
m
q
)
丁

e
e

k
㌫

叫

柵
f
J

u
EL
I一
1l

Lr
II
N
t

宝

;i
:.
:
,,
,
i
.I
LJ
:I
;
,
,
i
..
....
:.ij

.=,:

:}.
=i

,i
.

:,
I.=
:=･;
=
;
:51..
=,=
..
I,,..,
=二
=,.
..;
≡

.
:二

.二
･=.

;::;
=.=
.1,,
i
.
=;
=T
{=,
;T;.'.
;:;!=,.
i,;:
{,.
;.
I.,:
lt
=;
.:,.二

j;
h
.
=;
::,
=:,
.;
.;:

P

E

R

DWL =dow●l

∈CL 三〇mrtlBTCOUPld loglc
ELJAS =el四tOmerlc
Er =OxtemBJ

F -fands;rTletalflIrTI

(r●5191oq
FC =caltnnfHm/

oompQSFtlQn
FD --fo●d
FEN Zfornde

FF -fIIp-flop
FL -flat

FM l=foarTlfrom

AVJG =三Arnonc且nVJre9aUgや FR
E]AL =baJaJICJE? FT

BCD --blnBTyイカd●d●cllTld
BD 1-board FW
日FR ;≡bLJffer FXD

日IN ミ=blnaq GEN
BRDG =bnd98 GND
BSHG -bushlng GP
BW =̀bandwdth GRAT

C 三=CerZLmtC;C4rTTlel GRV

(rt)S)slor) H
CAi -cdぬTatO;CdSbratlOn HD

CC -cATbo∩ccrTIPmPtTon HDND
CCW =SounlerclockwISe HG

CER =C4raJTllc HGT
CFM =eubFcfeet/m毛nLSte HLCL
CH -cI10kE, HORIZ
CHAM -chaTnferd HP
CHAN =chaTITTel HPJB
CHAR -ch肌 Cter
CM 芦Centimeter HR

CMOS ;C｡mPletTl●TltBJymetd- HV
oxlde-semlconductor HZ

CMR ~亡COmrnOnmOdoreJ●ぐ I/0
llon

CNDCT ･-Ccndu亡tOr
CNm -counter
CON -connedor
CONT =C.ont且d

CRT =cathode-raytube
CW Zcl∝ kvJSe
D -dlzvTl●ter

D/A -dignaJ･to-Analog
DAC -dI9ltal10-analog

GOnVtTter

DARL =d且rlington
DAT =d8tEL
DBL =double
DBM -declbeJte†●reJICed

tolmW

DC =dlredcurrdnt
DCDR =idecoder

DEG -degrete
DEMUX -dErmUhlpttlXer
DET 三≡delectoT
DIA Fdlam●ter

lC
ID
IN
INCL

INCAND

-付onl

=gaJnbAndddth
produCt

芦fuHwaVo

iflxd

igOnOrdor

=ground(●句
-g●n●rdptlITnSe
芦gratlculo
≡gr∝〝●
ihennes;high
岩hELT血 e

=hBTdoned

=mercury

-hoighl
=h●IICd
=horiZOnt且l
=Hd ett-PaGbald
-Hd dt-PELCkd
lnle血cBBus

-hour(S)
-hlghvo他ge
芦H●rtz

ZInput/CIUIpLJt
=IntegratedcircuH
ilnSIdELdlaTnl51er

-inch

=hlくれldcr(S)
--InCJlndBSCent

JNP -InPUl

lNTEN =intens叫
Irm =lnterTlal

lNV ±lnvorl●r

JFET -juncllonfield-
efFecttJanSIStOr

JKT -iacket
K =kilo(103)
L =tow

LB =pound
LCH -IaJch
LCL =local

LED =llght･{rTl汁tlng
diode

LG =long
U =llthルm
U( -一ock

DIP =duaHn･llnePaCk8ger LKWR
DIV =dhrision LS

OMA -dlredrnernoryaCCeSS LV
OPDT =doubrc-pole. M

double-throw
DRC 芦DACrefreshccntroHer MACH

DRVR idrrver MAX

-lockyvasher

- lowpw rSchotl吋
elowvoltAge
meLga(106);megohms;

rTleter【dISt即Ce)
GmaChlne

=rTlaXTrTIUrTl

I1r8n$lstor;SCR;

trlode･thyrlstor
=reslslor
=thtlrTnlstol

=sl小tch;Jumper
=tranSforTTleT
=terTnlndboald

ニー■StPOhll

-mu･lUfaClurer

=rnlcFoproC●S与Or
言ninlaIure

IrnlscJHarleous
=molded
=lTIHIlmeler
am●taJoxldo

=mountlng
=rnetaJIJc

三mUrtlpbXer
irTl川hvBrt

=nlnO(10･9)
SnocJ3nneetICIn

U =intogrd●dcErcurt;
rTllcroeircu托

∨ =●I●drontube;glow
latnp

VR - voPは98rOgUfaLoq
breaj(downalode

W =C且blo
X =sockol

Y -CγstaJunh(pleIZO･
dectncoTqUaLtZ)

RND -Round

ROM =road･onlyrnerTIOry
RPG =rotarypulsegt〉nerator
RX -recehrer

S =Scho¶ky-claTnP8d;

紳COndsPlme,)
SCR =S亡rq BIIIcon

conIrolld rectifier

SEC -sooond(time);secon
daLy

SEG =Segment
SEL =≧Seledor

SGL =slnglo
=n･くhaJTnelmetal- SHF -shh
D)引de-3erTllCOndudor Sl

Inegatbやosrt-rvBI SIP
no匂allV書

=∩○○preno Sm~
-notr〇ccmmend●dfor SL

bldreplacement SLDR
≡TLOtBePJLrdoly SL.T
rBPkceablo SCLD

-nurnenc SPCL

SordorbydosJ=nPllon SQ
=octaJ SR∈G
I-OUtSid8diameter SRQ

=operarionaJaJTIPlifier STAT
±oscHlalor Sl~D

-8日bon

=slngleln.llnB

PaC他ge
Fsklrt
-slide
--scldeT

-slot(ted)
=sbl●noid

-S阿仁181
=SqUWe

=sh机 r●gISter
=seryic●requosl
=st&ttc
≡釦AndaLrd

-p)aslic SYNCHRO !Sy71Chr｡nE)US
IpartOF TA ==tantdum
=prlntedclrcuh TM =tubeaxlaJ
=pnnledcircurtbard TC
=pm rdlSSIpalion TD
-plcofards THD

=p[U9ln THK
芦PIde(d) THRU
芦PrOgrWlrnabl■loglC TP
m y TPG
己Plastic TPL
iposhNe･nergAlrvか TRANS
pos仙o TFllG

=polyester TRMR
=posnrve;posnlOn TRN

=terTIPCrdurtrcotfFtclent

=tirTIOdt,lay
=thr●8d(od)
,thM:k

言through
=testpolnl

≡18PPtng
-trlple
=IraTISfomler

-tngger(d)
と1riTTlrTlrTIOr

三1urTl(S)
Ipotenliornoter TTL -tramsbtor-1ranSlstoI

=pozidrh･e TX -Ir8∩Sn､mer

=pe8此･to･p8ELk U -nllCl0(104)
-paTIsperrTHH10n UL =EUrlderwltdrS

-precisIOn LJboratcry
=prearTIPl'neT UNREG euTlregUlated
=progrJimnab〉e VA =vollampere
=pd leJ VAC =voll,且C

I-PTOgramrnable VAR =vanable
-position VCO =vohage-conI10Hed
=point osc川atOr
望PCttedwrewound VDC =EvE)rt.dc
=pw r VERT -venicd

=rBSel.set VF -Voltage,flltored
E raJldom-access VS =versus

mer710Ty W -wans
IrBdrGor W/ -lⅥth
irElt81ハ8r W/〇 三vJilhout

=(AdIOfrequency W =wrewound
-(egULator XSTR =Ir即1Sistor
=register ZNR -王Oner
irack oC -de9reeCels'IUS
ilool･mとall-Squ8re (C･enllgrZLde)

oF -degFeeFahrenheIl

oK =degreeKervln

HP54504A ReplaceableParts
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ReplaceableParts
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NOT SHOWN:

A7 CHANNEL 1ATTENUATOR
A8 CHANNEL ZATTENUATOR
H16 MACHⅠNE SCREW (ATTEN.)
H17 NUT (REAR PANEL BNC)
Hl8 LOCKWASHER (REAFePANEL BNC)
MP15 LABEL,X-RAY
MP16 COVER一丁OP
MP17 POUCH-TOP COVER
W2 CA8LE ACCALIBRATOR
W3 CAeLEDCCALユBRATOR

Figure5-1.HP54504AExplodedView

HP54504A



Tabte5-2.ReplaceabJeParts

Referen ce HPPart MfTI MfrPart

Designator Number CD Qty Description Code Number

A1 54504-69501 8 1

AI

AZ

A3

A4

A5

2

8

6

6

8

1
(ノL

0
0

⊂J
EJ
1
3
9

6
6
1
5
7

6
6
2
7
nO

-
l
0
O
1

4
3

l
l
一

〇

〇
〇
〇
nU

5
亡J
9
6
5

4
4
0
9
9

5
5
2
0
0

A6 9135-0325 8 1
A7 54503-63401 4 2
A8 54503-63401 4

EXCHANGEASSEMBuES

MAINASSEMBLY(withoutattenuators)

ELECTRICALASSEMBuES

MAINASSEMBLY(withoutattenuators)
KEYBOARDASSEMBLY(bDaTdandcableonly)
CRTHONlTORASSEMBLY(board/CRT/yoke)
ROTARYPULSEGENERATOR(～/cable)
PO∨ERSUPPLYASSEMBLY

LINEFILTER/POWERSIJITCH

ATT訓〕ATORASSEMBLY(CH1)
ATT訓UATORASSEMBLY(CH2)

CHASSISPARTS

61 3160-0521 3 1 FAH-TUBEAX】AL

F1 211010003 02 FUSE3AMP

-i,., / - ト ー

Y .
Jヽ:

HI
HZ
H3
H4
H5

日6
H7
H8
日9
HIO

Hll
H12
H13
H14
日15

r H16
H17
日18

｢∴ MPl
＼･MP2

MP3
r MP4r

MP5

MP6
MP7
MP8
MP9
MPIO

MPll
MP12
MP13

0535-0056 3 3 LOCKNUT-HEXM4(CRT)
0515-0380 2

0590-1826 1

0515-0374 5

2190-0027 6

2950-0072 3
0380-1482 0

0515-1035 0
0515-1134 7

0535-0113 8
01650-824011

01650-00203 0

54503-25701 7

2950-0001 8

4

1

EJ

⊂J
4
8

5
5
6

6
∩)
0

0
∩)
0

l
l
l

5
0
0

1
LJ1
9

5
9
1

0
2
2

9
7
0
9

1

=･....:
:I..:.

;

:.;
::二
:I:.

l
l

504
503
650
駄

5

4
4
1
0
4

5
5
n
V
Lh

LL1.

01650-46101

01650-04901

01650-47701

1460-1345

1 HSH410MM-LGPAN-HD(CRT)
1 川SERトTHREADEDM4(CRT)

20 HSM310MMILGPANIHD(fan/rearpanel/bottom)
1 VASHER0.2560.4780.02(lntenSityadJ.)

1 NUTH1/41320.062-THE(1ntenSityadj.)
2 STANDOFFIHEX(HP-IBconnector)

NOTUSED

22 MSM38日MILGFLAT-HD(feet/cover/pouch)
4 MSM325MM-LGPAN-HO(keyboard)

10 NUトTINNERHANM3(cablnettopandsides)
2 SCREl卜SHO〕LDER(hand一e)

(.(.)

4
クL
2

.

1
1
1

1
1

/
tt

54503-41901 3 1
54503-452025 1
54503-94302 9 1

HP54504A

NUTPLATE(hand一e)
NUT-HEX(frontpanelBNC)
NUTH3/8-320.0931THK(RPG)

HSH38HM-LGPAN-HD(attenuatoT)
NUTH1/2-280.125-THK(reaT･PanelBNC)
UASHER-IL0,5050.6300.02(rearpanelBNC)

(qフ _?′hき,:.)

LABEL-【P54504A】DEHTIFICATIOH
CABINET

BRACKET(CRTmonltOTboardguide)
REARPAHEL

LABEL(frontpane一B‖C)

NOTASSIGHED

LDCK】NGPIN(powersupp一y)
HAHDLE-BAIL
FOOトMOLDED
TILTSTAND

KEYPAD-ELASTOHERIC
PANEL-KEYBOARC)
LABEL-KEYBOARD

28480 54504-69501

28480 54504-66501
28480 5450ト66502
28480 2090-0211
28480 0960-0753
28480 0950-1879

28480 9135-0325
28480 54503-63401
28480 54503-63401

28480 3160-0521

28480 2110-0003

00000 0RDER
00000 ORDER
00000 ORDER
00000 ORDER
OOOOD ORDER

DESCR王PTION
DESCRIPTIOH
DESCR】PT王ON
OESCRIPTlDN
DESCRIPTION

00000 0RDERBYDESCRIPTION
OOOOD ORDERBYDESCRIPTION

00000 ORDERBYDESCRIPTION
00000 ORDERBYDESCRIPTION

00000 ORDERBYDESCR】PT王ON
28480 01650-82401
28480 01650-00203
00000 0RDERBYDESCRIPTIOH
00000 ORDERBYDESCRIPT】ON

00000 ORDERBYDESCRIPT10N
OOODO ORDERBYDESCRIPTION
00000 OROERBYDESCRIPTION

Z8480 54504-94301
28480 54503-45204
28480 01650-01202
28480 5062-7313
28480 54502-94305

28480 01650-46101
28480 01650-04901
28480 01650-47701
28480 1460-1345

28480 54503-41901
28480 54503-45202
28480 54503-94302

Replaceab一eParts
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TabJe5-2.ReplaceableParts

Reference HPPart Mfr MfrPart

Designator Number CD Oty Description Code Number

MP14 01650-47401 7 1
MP15 5955-8032 4 1

MP16 01650-041014 1
MP17 01650-84501 7 1

P1 54503-87601 6 1

V1 54503161606
V 2 54503-61605

V3 54503-61605

V4 54503-61602

W5

V6 01650-61601

V7 01650-61614
W8 01650-61602

W9 8120-1521 6
V9 8120-1703 6

V9 8120-0696 4

W9 8120-1692 2

V9 8120-0698 6

V9 8120-2296 4

W9 8120-2957 4

〕9 8120-4600 8

W9 8120-4754 3

VIO 54503-61604 5

ReplaceableParts
5-6

KNOBIRPG
LABEL-X-RAY

COVER-TOP

POUCH-ACCESSORY(topcover)

PLUG-BANANA

CABLトDCPO∨ERS]PPLY
CABLE-ACCALIBRATOROUT
CABLE-DCCALⅠ8RATOROUT
CABLEIHPIIB
NOTASSIGNED

CABLE-CRT MONITOR ASSY

CABLE- TNTENSTTY ADJUST(w ithpotentio T¶eter)
CABLE-し 川 EFILTER

CABLEIPOUER(standard)
CABLE-POWER
CABLトPOVER
CAβLE-PO∨ER
CABLE-PO∨ER

CABLE-POWER
CABLE-POWER
CABLE-PO∨ER
CABLE-POIJER

(Option900-UK)
(Optjon901-AUSTL)
(Optjon902-EUR)
(Option904-250VUSA/CANADA)

(Option906-SVIT)
(Optjon912-DEN)
(Optl0n9171AFRTCA)
(Option918-JAPAN)

CABLE-SERVICEISUPPLYEXTENDER

28480 01650-47401
28480 5955-BO32

28480 01650-04101
28480 01650-84501

28480 54503-87601

28480 54503-61606
28480 54503-61605
28480 54503-61605
28480 54503-61602

28480 01650-61601
28480 01650-61614
28480 01650-61602

28480 8120-1521
28480 8120-1703
28480 8120-0696
28480 8120-1692
28480 8120-0698

28480 8120-2296
28480 8120-2957
28480 8120-4600
28480 8120-4754

28480 54503-61604

HP54504A
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6
Service

lntroductjon Thissectionprovidestroubleshoothg,service,andrepairinformadonforthe
HP54504ADi由tizingOscilloscope･Troubleshootingconsistsofnowcharts,
self-testdescnpt10nSandinstructionsforuse,andsignalLeveltables･The
troubleshootinginfornatioJlisprovidedtoisolateafaultyassembly.Wh enafaulty
assemblyhasbeenlocated,thedisassembly/assemblyprocedureshelpdirect
replacementoftheassembly.

Safety

Warnlng

HP54504A

ReadtheSafetySummaryatthefrontofthismamalbeforeserviciJlgthe
instrument,Beforeperformmganyprocedure,reviewitforcautionsandwaJu gS.

Maintenanceshouldbeperformedbytrainedservicepersonnelawareof
thehazardsinyolved(forexarnple,fireandeJectrjcshock).When
maintenancecanbeperformedwithoutpowerapplied,thepowercord
Shoddberemovedfromtheinstrument.

Service
6-1



｢- - - - ｢

I powER I
L SWITCH l

l LINE l
r F'ILER I

5

A AND D REPRESENT ANALOG

AND DIGITAL VOLTAGES FROM

THE POWER SUPPLY.ANALOG

VOLTAGES ARE ROUTED MAINLY

TO DATA ACQUISITION SECTION

OF THE MAIN ASSEMBLY

CHI CH2

EXT
TRIG

SenJice
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HP54504A

｢ - - - ~~ - 1
l I

l INT〔NSITY I

I J

: CONNEC,OR :

｢ - ~~ - -■- 1

W3 l DC I

CALIBRATOR E

L _. - - - - ｣

W2 [ AC i

CALIBRATORl

1 0UTPUT l
し _ _ _ _ _ ｣

DASHED LINE INDICATES

REAR PAN[L LOCATエON

Figure6-1.Simplifieda)ockDiagram



BlockLeve一

Theoryof
Operation

TheHP54504Aisatwo-channeldigitizingoscilloscope.merepetitivebandwidth
is400MH zaLndthesingle-shotbandwidthis50MHz.Theh皿 aLinterfaceisa
丘olt-panelknObandkeypadforinstrumentcontroland9-inch(diagonal)green
phosphorCRTforinfomationdisplay.OntherearPanelisanHP-IBconnector
for00nnectiontoaprinterorcontroller.Twooutputs,BNCconnectors,aLealso
availableonthefeatpanel:oJ)afordccalibrationandoneforaccalibrationaJld
probe00mpensation.

F如 e611Showsasimplifiedblockdiagram .Theimtrumentconsistsoffourmain
assembuesa且dtwoattenuators.Alsoshown arerearpanelconnectorsandthe
Intensityadjustment･ThismanualSupportstroubleshootizlgtOaSSeJnblylevel.
TheoryofoperationfortheMainAssemblyisincludedasadditionalinfo-ation･
Itist10tCOmPrehensiveenoughforcomponent-leveltroubleshootiJlg.

PowerSupply Theswitchingpowersupplyprovides120W(200Wmaxim1-)fortheinstruTent･
Assemb]y Theacinputtothep?wersupplyisl15Vor230V･-25to+15%･MaxinumlnPul

poweris350VAmax皿um.TheacInputfrequetlcyis48I66Hz.

Unfilteredvoltagesof+15V,115V,+12V,-12V,+5.15V,and-5.2Varesupplied
血sttotheMainAssembly,wheretheyareAlteredanddistributedthroughoutthe
boardandtootherassemblies･The+5･15Vsupplyisadjustableonthesupply･

CRTMonitor TheCRTMonitorAsSemblyconsistsofthesweepboardcircuilry,a91inChgreen

Assernbly phosphorCRT,andthcCRTyoke,Theassemblyrequires+5Vand+12Vfrom
thepowersupplyviatheMainAssembly.

Thenob-interlachgfasterdisplayはCOntrOuedbytheCPUportionoftheMain

Assembly.SystemcontrolprovidessytlchTOmi tionandpixelinformation.

MainAssembly TheMail)Assemblycontainstheacquisitionsystemandsystemcontrolcircuitry.
Italsoprovidesinterfacesfortheattenuators,PowerSupplyassembly,CRY
Monitorassembly,keyboard,aLndHP-IB.ThechannelizIPutSaretheoutputofthe
AttezluatOraSSembhes･TheexlemaltriggerInputisdirectlytotheMainAssembly
froznafrontpanelBNC.TheuseriJlterfaceisfromthefront-panelkeyboardor
withacot)trollerviatheHp-IBcomectorontherearPanel.AmoredetaJed
tLeoryoftheMainAssetnblyfomowsblockleveltheory.

KeypadandKnob Theelastomerickeypadhas44keys.Twez)tykeysaresingle-function,17ate

Assembly dual-function,aLnd血eremaining7aresoftkeyswithfunction5thatdependonthe
displayedmenu.Thekeyboardrowsarecontinuallyscanned.Wh eJlakeyis
pressedthesignalissentasdatatothemicroprocessorwhichdeterm血esthekey
pressed.TheRotaryPulseGenerator(RPG)isconnectedtothefroTlt-Panelknob
aAdsuppliespulsestothemicroprocessorwhentheknobisturned.TheRPGis
uscdtochangeVarioussettlngShthedisplayedmenu.TheeffectoftheRPGcan
betoggledbetweencoaJ'SeandfinebypressiJlgtheFINEkey･

Attenuators TheattenuatorsarethechannelinterfacetothefrozltPaZleL.Theyprovidethe
approprlateimPedaJICematching2Lndalltheattent】ationandgaincha皿gi11g,They
connectdirectlytothemainassemblyandarefastenedlothemainassemblywith
SCreWS.

HP54504A Service
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FigtJre6-2.AcquisitionBJockDiagram



Attenuator

Theoryof
Operation

Thecha-elsignalsareconditionedbytheattenuatdr/preamps,thickmmhybrids
conta皿1唱PaSSiveattenuators,inpedanceconverters,andaprogra皿nable
ampliner.ThechaJlnelsensitivitydefaultstothestandard1-2-5sequence(other
sensitivi[iescanbesetalso).However,thefLrmWaJeusesPassiveattenuationof1,
5,25,and125,withtheprograLmmablepreamp,tocovertheentireSenSitiviけrange･

Thei叩uthasaselectable1ME2or50E2iJ)Putimpedance･Compensationforthe
passiveattematorsislasertri-nedandnotadjustable.Afterthepassive
attenuators,thesignalisspliti且tohigh-frequencyandlow-frequencycomponents.
LowfrequencycomponentsareamplifiedontheMainAssemblywheretheyare
combinedwiththeoffsetvoltage.Theaccouphgand-lowfrequencyrejectare
implementedinthelow-frequetlCya皿Plifier･

Thehigh -andlow-frequencycompoJlentSOfthesignalarerecoJnbinedand

チPPuedtotheinputFETofthepreamp･ThePETprovidesahigh input
lmPedanceforthepreamP.TheprograE皿ablepreampadjuststhegall)tOSuitthe
requiredsensitivityandprovidestwooutputsignalstotheMainassembly.One
sigtlalisthesamepolarityastheinputaJjdgoestothetriggercircultry･Theother
isofoppositepolalltyandissenttothetrack-and-hold.

MainAssembly
Theoryof
Operation

TheMainAssemb)yconsistsofa68(X氾microprocessoraJlditsassociatedciictutry,
andacqulSll10nCircutry.Themainblockdiagra皿hasbeendividedintotwo
secdons:acqulSltlOnandsystemcontrol.Figure6-2Showstheacquisitionblock
diagramandrlgure613shows血esystemcontrolb)Ockdiagram.

AcqLJjsition TheacqthsitioncLircuitryprovidesthesamp血g,digi血 g,2uldstoringofthe
signalsfromthechazlnelattenuators.Thecham elsareidentical.Theextemal
LrlggerlJ)PutCa皿Otbedisplayed.Triggersignalsh･omeachchannelaLndthe

extemaltriggersynchronizeacquisitionthroughthe血 ebaseci'cuitry.A200
MHzosc止lator,timebase,aLndclockselectandsyTlC(synchronizer),providesthe
sa皿Pleclocking･A丘ercol)ditiomngandsa皿phg,thesignalsaLred噛tizedthen
storedinahybridICcontaimi gaFISO(fastin,slowout)memory.

Track-and-Hold

Thetrack-aJld-holdhybridhastwomodes:trackorhold.Duringarepetitive
acqulSitionthetrack-az)d-holdreceivesaclockthatholdsthesignaHevelwhilethe
ADCdigitizesthesaJnPle･DllringarealtineacqulSltlOntheholdclocksare
tumedoffandtheoutputofthetrack-and-holdfouowstheinput.TheADC
samPlestheactualsignal.Thetrack-and-holdoutputstwosignalsforthehigh-and
low-frequencyInputsOftheposta皿Pliner,

Post-Amplifier

ThepostamplifierconditionsthesignalfortheADC.Ithastwopaths,
high -&equencyand]ow-frequeJICy･Thelow-frequencypalhincludestwo
adjustTnentS.TheGAlNadjustmentequalizesgainbetweenthetwopaths.The
OFFSETadjustmentcenterstheDClevelssotherlr皿WareSOftcalshaveenough
rangeforself-Cahbration.ThetwopathsarecombinedandfedtotheADC.

HP54504A Service
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ADC

TheeighトbitADCdigitizesthechannelsignal.DigitiZationisdonebyasetof
comparatorsinaflashconverter.AprecisionvoltagedividerwithintheADC,
col)trouedbyareferencesupplyonthePCboard,providesaseparatereference
foreachcomparator.Thesampleclocklatchesthedigitizedvalueofthehputfor
outputtothememory.

SampleclocksareprovidedbythetiJnebasecircutry.At500ns/diyat)dfaster,
repetitivemodeprovidesa25MHzclockandrealtimenodeclocksarel00or200
MH乙AtsweepspeedsoflFLS/divandslower,thesampleclocksra且gefrom50
MHzto10Hzforbothrepetitivea且drealtimemodes.

FISOMemoⅣ

TheFISO(fastin,slowout)memoryis20018-bitbytes･MemoヮrpositionsrPnot
addresseddirectly.TheconfigurationisarlngWhichloopscontlnuOuSlyasltlS
clocked.MemoryposidonistrackedbycountlngClocks.Theclockingrateisthe
saneastheADC,howevertheclockfrequencyishalfthatoftheADCsincethe
FISOclocksonbothtransitionsoftheclockperiod･Dataisbufferedontothe
CPUdatabusforprocesslng.

Trig9erlng

Therearethreemaintnggercircuits:extemaltrigger,analogtngger,andlogic
tngger.TheExternalTriggerprovidesanatd arytrlggerfunctionatthefront
paneLIthasselectable50E2or1ME2i皿peda皿Ceandadjustabletrlggerlevel.

TriggersignalSfromthecha-elAttenuator/preampsatldexternaltriggerarefed
totheAn alogTriggerwherechanneltriggerlevelsateSet.TheAn alogTrigger
alsoselectsthetriggerforcertaintriggernodes.

ThechannelBLndextertlaltriggers,andtheselectedtrigger,aresen日otheI.0gic
Trigger･Itprovidesthecomplextrlggeringfunctionsasweuastheinterface(othe
timebase.

TimeBase

Thetimebaseprovidesthesampledocksandtimingnecessaryfordata
acqusltlOn.Itconsistsofthe200 MHzreferenceoscillator,clockselectandsync
(synchronizer),andtimebasehybrid.

The200MHzreferenceoscinatorprovidesthebaserSamplefrequency.

TheClockSelectandSyt)cpredividesthereferencefrequencydown tol∝)MHz
forthetiJDebasehybrid.ltsynchronizesthestartoftheacqulSlt10ntOthesample
clocksoonlyfullsampleclocksareused.ltalsoprovidesthesampleclockstothe

ADCandFISO.

Theti血 ebasehybridhasprograJnnabledividerstoprovidetherestofthesample
frequetlCiesappropriateforthetimerangeSelected.The血 ebaseusesthe
time-stretchedoutputofthe血einterpolatortotime-referez)cethesamplingtothe

triggerpoinl･Theti血ebasehascounterstocol)trolhowmuchdataistakenbefore
(pre-triggerdata)andafter(posHriggerdata)thetriggerevent.A丘erthedesired
numberofpre-triggerSampleshasoccurred,theTimebasehybridsezldsasignal
totheLo由cTrigger(triggerarm)indica血gitisreadyforthetriggerevent.Wh en
thetriggerconditionissatisfied,theLogicTTiggersendsasigTlalbacktothetime
basehybrid.ThetimebasehybridthenstartstheposHrlggerdelaycounter.

HP54504A



Wh enthecountdownreacheszero,thesampleclocksareStoppedandtheCPUis
signa]edthattheacquisitioniscomplete.

TheFinehterpolatorisadual-slopeintegratorthatactsasatine-interval
stretcher･WhentheloglCtrlggerreceivesasignalthatmeetstheprogrammed
trlggerlngrequlrementS,JtSignalSthetinebase.Thetinebasethensendsapulse
tothefineinterpola【or.Thepulseisequalinwidthtothetiznebetweenthetrigger
andtheJleXtSampleclock･Thefineinterpolatorstretchesthistimebyafactorof
appro血 ately200 .Meanwhile,thetinebasehybridrunsacounterwithaclock
derivedfromthesamplerateoscinator.Wh entheinterpolatorindicatesthe
stretchiscomplete,thecounterisstopped.Thecoultrepresents,withmuch
higheraccllraCy,theti血ebetweeJlthetriggerandtheBrstsampleclock,The
countisstoredandusedtoplacetherecentlyacquireddatainrelationshipwith
previousdata.

ACCal

TheACCalisamultiplexercircuitthatcanprovideseveralsignalstotheProbe
Compensation/ACCalibratoroutputontherearpanel.Thesignalprovided
dependsonthemodeoftheinstrunetlt.Itcanbeeitheraprobecompsignal,a
pulserepresentlZ)gthetriggerevent,orsigz)alsusedforself-caムbration･

DCCal

TheDCCaJoutput,arearpanelsignal,isusedforself-Calibration.Itisoneoutput
frotnthe161ChannelDAC.

DigitaJJnterface

TheDigi(alhterfaceprovidescontrolaJldhterfacebetweenthesystemcontrol
anddigitalfunctiozISintheacquisitioncircuitry.

AnalogInterface

TheAn alogInterfaceprovidescontrolofanalogfunctionsintheacqulSLtJOtl
circultry.Itispr- arilya16-ChannelDACwi【hanaccuratereferenceand丘lters
ontheoutputs.ItcoJltrOIschanneloffsetsaJld【riggerlevels,andprovidesthe
DCCaloutput.
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Figure6-3.SystemControlBlockDiagram
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SysterTIControlThesystemControlconsistsofthemicroprocessor,ROM,fuM,andthe

associatedcircdtryrequiredtocontroltheacquisitionsecdonandtheCRT
Monitor.ltincludestheHp-IBaLndkeyboardinterfaces.Figure6-3(previous

page)showstheblockdiagramforsyste皿COZltrOl.

CentralProcessingUnit(CPU)

TheCPUisa68000PlomicroprocessoTwithaddressingcapabintyof16
megabytes(23addresslines/16datalitleS)-TheCPUreceivesitsclock(9･8304
MHz)fromtheTCL(TimingControlLegiC).TheTCLprovidesalltimingforthe
CPU.TheCPUdrivestheread/writelineandtheaddressanddatastrobes.

TheCPUsuppliesa1MHzenableclockforsynchroniZationwiththeCRT
Controuer(CRTC),

Power

TheSystemControlrequirES十5voltsdc(relativetodigita】grotlnd)and+12volts
dc(relativetodisplayground).Systemcontrolsupphesthedisplayboardwith+5
volts,+12volts,displaygroundanddigitalgTOund.Theclickercircuitisoperated
fron the+12displayvo]tage.TheremalnlngSystemCOntrOIcircultrylSOPerated
fromthe十5digi[alvoltage.

CloCk

Thesystemcontrolclock(alsocaued20MHzclock)isderivedfroma19.668MHz
crysta]Oscinator.ThisclockismuJtipJexedanddistributedtoprovide
syDChronizatioJlforthetimingcontrolloglC,timingforthedisplaycITCultry,anda
high-frequencysignalfortheACCalibfatOrOutputontherearpanel.

TirningControlLogic

Tih gControlLo由C(TCL)providestimingandcontrolfortheSystemControl.

TheTCLcircuitrycozISi5tSOfprogra皿 ablearraylogic(PALs),variouslogic
gates,andmiscellaneouscircuitryforarbitratingbetweendisplayandrefresh
requestsofdisplayandsystemRAM.ThePALsandarbitrationcircultryare
syDChron立edwiththe20MHzclock.TherestofthecircultrylSaSyTlChronous.

ThesignalsgeneratedbyTCLiLICludeselecthe§tothedecoders,write-enableto
protectednoz1-volatileStaticRAM,andalltimlJlgandcontrolsignalsforthe
interfacecircuits.

CLicker

Theclickeristhesoundeffectcircuit,TheclickersoundswhenwarnulgOrerror
nessagesaredisplayed,whenakeyonthekeypadispressed,and(withsome
functions)whentheRPGisrotated.

The3kHzsquarewaverequiredbytheclickerisprovidedbytheCRTController.

Thecuckermaybedeactivatedfromtheutili吋menu.

HP54504A Service
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Reset/Preset

ThereseUpresetcircuitprovidestheMaillAssemblywithatimeOutduringpower
upandpowerdownltconsistsofavoltagedivider,refereJICeVOltage,and
compaTatOr.ThetimeoutsignalisusedincriticaltimeaJ)dpowersensitive
circuLtry.Thesignalgoestothemicroprocessor,theTCL,decoders,andHP-IB
anddataacqulSltlOnhterfaces.

Whenpowerisapplied,asthe+5Vsupplycrossestheupperthresholdofthe
comparator,theti皿eOutSignalofapproximately200 ndlisecondsisgeneratedand
appliedtothesystemcontrolcircuitTy,assuringtheboardpowersuplnakn0wn
state.

Similarly,whenpowerisremoved,asthe+5Vsupplycrossesthelowertheshold
oftheCOmParatOr,theti皿eOuthaltsthemicroprocessorandresetsallcritical
timingbeforethe+5VsupplyfallsbelowthevalidoperatmgregionforTTL.

Decoders

Thefourupperaddressliz)esaredecodediJlt0functionaloperationsforsystem
ROM,non-volatilestaticRAM,systemRAM,displayRAM,keyboard,HP-IB,
CRTC,acquls.tIOnCOntTOlaLndaLnOPerationcalled"devices."

ThedevicesoperatiozHqSfurtherdecodedtocleartheRPGandinterruptsonthe
microprocessor,addresstheRPGaJ)dclicker,andprovidealatchtothe
acqtnsltlOncontrol.

TheaddressstrobefromthemicroprocessorandahardwarechipselectIkefrom
theTCLprovidethefunctionaltimingfortheaddressdecoders.

Memory

MemoryforSystemcozllroliscomposedofSystemROM,SystemRAM,aJld
Don-volatile… .

Thereare524KBytesofSystemROMiDfour128KEPROMS.SystemROMis
usedtostoresystemoperatlngcode,Look-uptables,constanls,defaultcalfactors,
etc.

Thereare524KBytesofSystetnRAMinfotlr256Kx4-bitCMOSdynamicRAM
ICs.TheSystemRAMusestheconventionalRAS/CAS血 gschemefor
read/wdteandrefreshSystemRAMstoresvariables,acquisidoJldatafor
displaying,andprovidesscratch-padmetnoryforthemicroprocessor･

TheRon-volatileRAMisCMOSstaticRAM,32Kbytes.ThestaticRAMis
combi皿edwithasmartsocketthathasabuilt-illcontrollercircuitandan

imbeddedlithiumenergysource,Thesmartsocketmonitorsthesupplyvoltage.

Wh enthesupplyfalkbelowanacceptablevoltagelevel,(duringpower-down)the
uthiumsourceisautomaticauyswitchedonaLndwriteprotectionlSu皿COnditionally
enabledtopreventlossofdata.Thenon-VolatilestaticRAMstoresmeTLu
conLigtuations,calibrationfactors,anduptofourwaveforms･No-alpower-upof
thei且strumentrestoresthecalibrationfactorsandmenuconfigurationsthatwere
ineffectbeforethelastpower-down .Akey-down power-up,iDWbjchanykeyis
helddownduringpower-up,doesnotaffectstoredca山brationfactorsbutdocs
resetthemenuconfigurationstodefaultsettlngS.

Service
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lnterfaceCircu托s

SystemControlinterfaceswithfourmajorfLnCtions:theCRTMonitor,front-panel
keypada且dRPG,HPJB,andacqulSlt10nCircullry.

ThedisplayinterfaceconsistsofaCRTCoJltrOner(CRTC),displayRAM,shi允
reglS【ers,andbuffersforaddressanddata血 es.

TheCRTCprovidesthehorizontalandverticalsyncsignalsforthedisplayanda
disable/enablesignalfortheTCLthatisusedforgeneratngthetimi gnecessary
toad血essdisplayRAM.

ThedisplayRAMisconfiguredillarow/coluⅡmmatrix.Counterstrackthe
memorylocationilldisplayRAMversusposition皿gthedataoz)theCRTasdatais
shifledfromdisplayRAMtotwoshiftreglSterS.Theoutputoftheshiftregistersis
twodatastreams.OnestreamisdisplayedontheCRTasfull-brightpixel
informadonaJldtheotherashalf-bright.AcharacterROMisnotusedbecauseall
charactermatricesarestoredillSystemROM.

TheltP-1BinterfacecircultrySupportsCOmmuJlicationwithotherinstruments
(printer,controller,automatedtestequipment,etc.)ThechcuitcotlSistsofthree
maincomponents.TheHP-1Bcontrouerprovidesaninterfacebetweenthe
microprocessorsystemaJldtheHp-IBinaccordancewithIEEE4舶Statldards.
An 81bitdatabuffera且d8-bitcontrollinebufferinterfacetheHP-1BcotltrOuertO
theHp-IBbus.

TheHp-IBisa24conductorshieldedcablecaTryiJlg8datalizleS,8controllines,7
systemgrounds,and1chassisground.

ThekeypadinterfaceisiJlterPretedasan8X8matrix.TheeightrowLinesare
drivenbyanopeJl-COllectorbufferfrom8loweraddresslines,TheeightcoluⅡm
血esarereadbyatri-statebuffertothe8lowerdatalines.TheRPGisreadbya
counterandflip-flopwhicharereadoJltOthedatabtlS.

TheacquisitioninterfacecozlneCtStheSyste血Controltotheacquisitionsystem.
TheCPUprovidesdataaLndaddresshes,controllines,andclocksfortherear
panelACCalse)ectcircuitand20MHztotheD/ACotlVerter.

HP54504A Service
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SelftestMenu Theself-testsareusedforisolahngproblemsiJltheHP54504A,Akey-doⅧ
powerupenstLreSCriticalparametersareSeH0kn0wn Valuestoavoidany
erroneousresults.

Tostartthetests,cyclepowerwhneholdinganykeydepressed.Wh enthedisplay
returns,releasethekeyandpresstJtiltheJISelfLestmeJ)u.Thefouowingfigure
showsthechoicesintheself-testneJlu.

Thetestsmayberunhdividudlyor,byselectingtestal1,consecutively･Aftereach
self-testiscompleted,amessageofPASSEDorFAILEDforthatself-testisdisplayed.lf
failedmessagesaredisplayedforcomponentsorcircutryontheMaizlAssembly,it
mayhelptoperform theadjustmetltProceduresinsection40fthismaLnual.Ifthe
self-testscon血uetofd,血eMainAsseTnblymtLStbereturnedtothefactoryfor
service.CoⅡlPOnentleveltroubleshoo血glS皿OtSupportedinthisⅡlamal.

Thelooptestintheself-testmenuisusedforFactoryserviceonly･

5'15CZE)19

Figure6-4.SelftestMenuSelections
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ServiceMenu

HP54504A

TheseTicemenucontainsftnctionsthatareusedonlyduriz)gserviceprocedures･
Thefigurebelowdiagramsthe皿enu.Servicemenuuseiscoveredinthe
approprlateProcedures.

ThePROTECTEDSYSTEMCALsection(Calselects0,1,2)includesrlrmWare
calibrationsthatneedtobedoneonlyafterrepairOrduringroutineservice.

SETUPSFORINTERNALADJUSTMENTANDFREQVERIFY(Galselects

3,4)providecertaiJlSignalsattherearpanelBNCoutputs,formakingchecksor
adjustments.

PROTECTEDSYSTEMCALDEFAULTS(calselect5)loadsbasehefimwa∫e
calibrationfactorswhicharenecessaryforsomeadjustmezltprocedures.

5.15O2白23

Figure615.ServiceMenuSelections

Service
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TroubJeshooting Theservicepohcyofthisinstrumentisreplacementofdefectiveassembles.Some
assembhescanbereplacedonanexchangebasis.Thissectionisusedtoisolate
proble皿StOtheasselnblylevel.

TroubLeIsolation Thetroubleisolationnowchartsarethetroubleshootingguide.Starttherewhen
Flowcharts repairingadefectiveiJIStrument.

Thenowchartsrefertoothertests,tables,aLndprocedurestohelpisolatetrouble.
Dkassemblyproceduresareincludedtodirectinreplacingfaultyassemblies･The
circlednumbersonchartsindicatethenextcharttouseforisolatiElgaproblem.

ThemowchartsstartonthefonowizlgPage.

Key･down Akey-doⅥmpowerupisaprocedur?usedtoresetor.presettheinstrumentto
Powerup defaultconditionsandpreventpreviousSetuPSfrommterferingwiththenexttest･

Italsosimplifiestheinstrumentsetupprocedure.An yffOnl-Panelkeyisheld
depressedwhilecyclingpowerwiththerear-panelpowerswitch･Thekeyisheld
depresseduntilthedisplayrettlrnS.

Service
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Figure6-6.PrimaryTroublelsolationFlowchart



FROMCHART 1

COTOCHART1

Figure6-7.TroublelsolationChartforPowerSupply

Service
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Figure6-8.Trouble)solationChartforDisplay
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FROMCHART 1

PERFORM lくEY80ARD

S〔LFTEST (SELFTEST

UENU,MISC,KEYBOARO)

｢cJART 可

Figure6-9,TroubleIsolationCbrtforKeyboard

Service
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FROM CHART 1

PRESS UIⅠし.SET AC 8NC

(BOTTOM SOFn(EY)TO PROBE

COUP AND CHECK REAR PANEL

AC CALIBRATOR SIGNAL

APPROXIMATELY 58◎HZ

宍ごLi匂◎mV INTO 5匂O

R::888ITN INTO IMr)

CHECK DC CALIBRATION

OUTP〕T

DC CALIBRATOR TEST

(SEE SECTION 3)

CONNECT AC CALI8RAIOR

TO ANOTH亡R SCOPE

PRESS UTIL.SERVIC〔 MENU

CAL SELECT 3,

TIME8ASE CLK

APPROXIMATELY

HP54504A Service
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lcHA即日

GO TO CHART 1

Figure6-10.TroubleIsolationCharHorCalSignaLs



lcHART可

lcHAR,可
BE SUFqE DEFAULT CALS ARE

LOADED (CHART 1)

PERFORM CLICK TEST ON ALL

CHANNELS NOTE WHICH

CHANNELS FAIL (SEE

ATTENUATOR TROUBLESHOOTING)

M【ASURE INPUT IMPEDANCE

OF EACH CHANNEL

(SEE INPUT RESISTANCE

PERFOFMANCE TEST SECTION 3)

AND IM OHM

MEASUPE EXT

TRIG.lMPEDANCE

(CHAN MENU-〔XT)

AND IM OHM

Service
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SWAP FAIL】NG

CHANNEL ATTENUATOR

WITH A GOOD ONE

PERFORM CLICK

TEST ON THE

TWO SWAPPED

CHANNELS

SAME:ATTENUATOFt

REPLACE FAULTY

ATTENUATOR PUT GOOD

ATTENUATOR INTO 】TS

ORIGINAL CHANNEL

GO TO CHART 1GO TO CHART 1

Figure6-11･TroubleLsolationChartforAttenuators

REPLACE MAIN

ASSEMBLY
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PowerSupply Thepowersupplycanbecheckedloadedorunloaded.

VoltagesCheck

Warning

HP54504A

Thisprocedureistobeperformedonlybyservice-trainedpersonne一
awareofthehazardsjnvolved(Suchasfireandelectricalshock).

SupplyLoaded

1,Removeinstrumenttopcover.

2.Usingthefigurebelow,CheckforthevoltagesindicatedatthetestpoJntS.

-12Vco"i ..2( 1汗 j27 5V.) .2ef 20V ADJ

≠ ＼ / / /

00 000000OOC>OOOOOOOOC)0000000- -I一一＼

0 d わ ＼ /I" 一一]

iW Ji:JAリ

5J502EO9

Figure6-12.PowerSupplyTestPoints

Supp一ylsoJated

IsolateandcheckthesupplywiththefollowingSteps.Usethefigureabovefor
reference.

1.Removeinstrumentpowercable･

2.DisconnectsllPPlyoutputcable(Wl)atsupply(seefi即reabove).

3.Load+5.20Vsupplywitha2ohm25wattresistor.Usejumperwiresto
connectoneendoftheresistortoanyofpinsl14,andtheotherendtoanyof
pins5-8.

SenJice
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4･Reconnectins加 皿entPowerCableandcheckforvoltagesalthesupply

outputusingValuesinthefollowingtable.

Table6-1.PowerSupply/MainAssemblyVoltages

PIN SIGNAL P川 SIGHAL

i +5.2DV(Analog) ll -5.2V(Analog)

2 十5,20V(Ana109) 12 GROUND(ATlalog)

3 +5.20V(Analog) 13 +12VrAnalog)

4 +5.20VrAnalog) 14 GROUNDrAnalog)

5 GROUND(Djsplay) 15 -12VlAnalog)

6 GROUND(Digital) 16 GROUND(Analog)

7 GROUND(Djgうta1) 17 +12V(Display)

8 GROUMDtAnaーog) 18 -5.2V(Ana一og)

9 +3,5V(Analog) 19 +15.5V(FaTl)

N.te虫 ;.h;eT:uT,dl;,lTu:sw'hdietmal;霊 al:gg･.annehdei慧 :'aTsee;btlh,ethSeT ue,p,YiteesnTu?nb:he

measuredwithreferet)cetothdrespectivegrotJnd･

CRTMonitor

SignalsCheck

Service
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1･RemoveinstruJnenttopCOVer･

2･ChecktheCRTMonitorInputCableforthesignalsaJldsupplieslistedinthe

tablebelow.Them♭leisthewideribboncableconnectmgthemonitorto

theMaiJlAs sembly.

3･Dynami CvideosignalsFB(Full-brigh t)andHB(Half-bright)areTTL
inputs.Checkforactivityonthese止nes.Thetableincludesatruthtablefor

thesesignals.

Table6-2･CRTMonitorInputCablePinAssjgnrTlentS

P川 SIGNAL P]N SiGNAL

1 十5V(Djgjtaー) 2 +12V(Djsplay)

3 GROUND(Display) 4 6RDUND(Display)

5 +12V(Display) 6 6RDUND(Display)

7 +12V(Display) 8 GROUND(Display)

9 十lZV(Dうsplay) 10 HSYNC

ll VSYNC 12 +12V(Display)

13 6ROUND(Djgitaー) 14 GROUND(Djgjtal)

15 GROUND(Djsplay) 16 FB(Full-bright)

17 GROUND(Display) 18 HB(Half-bright)
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KeyboardSignals Isolateafaulty elastomerickeypadorkeyboardwhenrandoJnkey(S)notoperating
Check byperfomi gthefollowingSteps.

1･Removeinstrumentpowercable.

2.Withoutdisconnectingthekeyboardcable,followkeyboardremoval
proceduretoloosenkeyboard.Leavekeyboardinplaceinfrontof
instruneJlt.

3.Replacepowersllpply.

41Applypowerwithakey-down powerup1

5.Run KeyboardSelfTest.PressUTILthensclfteStmenu,Selectmiscthen
keyboard,thenpressstarttestandpressallkeys.

6.Allowkeyboardassemblytofanforwardfromfrontpanel.Separatethe
elastomerickeypadandkeyboaLrdpanelfromthePCboard.

7.ShortPCboardtrace(withapapercliporscrewdriver)ofnon-operatingkey
andlookforappropriateresponseOndisplay.

8.Ifdisplayrespondsasifkeywerepressed,replaceelastomerickeypad.

9.IfdisplaydoesJIOtrespondasifkeywerepressed,replacekeyboard.

Thefollowinginformationissupplementalforkeyboardtroubleshooting.

roleROW(scan)signalisapproximately60Hz,alowduty-cyclepulse.Itis
continuallypresentonpinsll(hrough 180fthekeyboardcable.Becauseofthe
resistanceofthekeypadcontacts,thesignaldoesJIOtaPpearthesameOnthe
COLUMN(data)pinswhe71keysarepressed.Refertothefollowingtablefor
signalsgoizLgtOandfromthekeyboard.

Tabre6-3.KeyboardConnectorVoltagesartdSignaJs

PTN S7GNAL P川 SⅠGNAL

1 RPGA Z RPGB

3 COLUMNl(Data) 4 COLUMN2(Data)
5 COLUMN3(Data) 6 COLUMN4(Data)
7 CDLUMH5(Data) 8 COLUMN6(Data)
9 COLUMH7(Data) 10 COLUMN8(Data)
11 ROW8(Scan) 12 ROu7(Scan)
13 ROIJ6(Scan) 14 ROW5(Scan)
15 ROV4(Scan) 16 ROW3(Scan)
17 ROV2(Scan) 18 ROV1(Scan)
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Attenuator Theattenuatorsconsistofasolenoidselectedinputresistance,fourpassive

Troubleshooting attenuationraLZlgeSdrivenbysolenoids(1:1,5:1,25:1,125:1),aFET,and
progranmablepreanplifier.

DefectiveattenuatorscancauseavarietyofsymptomS･

●WrongmputreSistaJ)Ce
●LowbaJldwidth/slowriseti皿e

.Signaldistortion
●Cahbrationhuures
●Selftestfailures

TheattenuatorandmainassemblycombinationaHectsthepulseresponse
adjust皿entSSOa血yattenuatOrreplacements,orattenuatorspermanentlyswapped
intoadifferentchm el,W山requireLowFrequencyAdjustmentandHigh
FrequencyPulseAdjustmentoftheaffectedchanJlels･

FirmwareCalibration(AdjustmentProcedures,Section4)shouldalsobedone
afterattenuatorreplacemet)t･

AttenuatorSignalTest

Anattenuatorcanaffectself-testingbecausesomeself-testsignalsarefedtothe
offsetinputinthelow-frequencyampOftheattenuator.Iftheattenuarorfails,the
sighalsmaynotpassthTough theattenuator,Thefollowingtestchecksthe
a([enuatorsignalpath.SiJ)Cethelow-frequencypathoftheattenuatorisonthe
MainAssemblyhowever,fduretopassasignalcouldbere)atedtoaproblemon
theMaiJlAssenbly.

Thistestusestheprobecompensationoutputfromtherearpane).Itis
approximately500Hzand50%dutycycleandwhen【eminatedwith1Molm has
anupperlevelofabout0VandlowerJeve)about-800mV.Ifterninatedwith
50Ohmsthesignallowerlevelisaboutl400mV.

1.PressRECALLthenCLEAR.

2.ConnectthereaLrpanelACCALIBRATORoutputtothechanneltobe
tested.

3.Setthefouowingparametersforthechannelbeingtasted.

MENU SELECTION SJm NG

TlMEBASE (tjme/diy) 500us
CHAN (sensitうvity) 200mV/djv

offset -400mV

TRⅠG SOurCe asT.equjT.ed
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4.Withanotheroscilloscope,checkthesignalattheinput,pin1,ofthe
track-and-holdIa

Theadjustmentlocator(figure4-2page4-4)maybeusedforreference.The
track-and-holdICinchannel1isU82andinchannel2itisUIOl.Asviewed

onthefigure,Pin1isintheupperleftcorneroftheIC,nexttothe
adjustments.

ThesignalaHhetrack-and-holdinputshouldbeapproximately260mVpIPwith
0Vnearthecenter.Theremaybeasmal)amountofnoiseonthesigTlal(about
10mV)･lfthesignalisgood,theattenuatorshouldpassself-tests.Ifthereisno
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signaloranincorrectsignal,theproblemmaybetheattenuatororthe
low-frequencyaLmphfler.Returntotheattenuatortroubleshootmgflowchart
(page6-20).Swaptheattenuatorsandretrythetest.

Amajorattenuatorfailure,suchascausedbyovervoltageatthehput,naycause
aDattenuatOrtOoscillate.Withnosignalinput,theremaybeaslgnaloutputwhich
swmgsbetweentheupperandlowerlimits･Theoscillationcancoupleintoan
adjacentchanzlelandthatchannelwilJappeartofailasweu.Thesignaloutofthe
adjacentchan且elw山bethesamefrequencybutsmaueramplitudethanthatfrom
thefadedchamel.

AttenuatorClickTest

ThesoleJIOidscallbeheardswitchingwhentheverticalsensitivityischanged.The
finemodeoftheRPGwnlgivethemostaccurateindicationofwhenasolenoid
switches.However,thegaincalibrationwi山givedifferetltswitchingpointstO
differeJltAttenuatorassemblies.IndividualAttenuatorassemblieswillnot

necessar叫′Switchatthesam esensitivities.Also,therearedifferentSetsOf
calibrationfactorsforcertaintime/diyrangessothepassiveattenuatorchangeover
maydependonthesweepspeed.Theyusuallyswitchnear:

●45to50mV/diy
●235to250mV/diy
●1.15to1.25V/div

Solenoidswitchingwubeheardwhet)goiJlgeitherdirectionthrough the
transltlOnS.

Theinputresistancesolenoidcanbeheardwhentheinputresistanceischanged
(CHANmenu).

AttenuatorswapplZlgis血ebestmethodoffindingafau]tyattent)ator･Swap
suspectandgoodattenuatorsandre,runtests.
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Assembly
Remova一and

Replacement

Warnlng

Caution

RearPane一

Assemb一y

PowerSupply

Assembly
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ThissectioncontainstheproceduresforremovalaLZldinstallationofmaJOr
assemblies.ReadtheSafetySu皿皿aTyatthefrontofthisma皿ualbeforeserviCing
theinslrunent.

HazardousvoJta9eSexistonthepowersupp一y,CRT,andthedispJay
Sweepboard.ToavoideJectricalshock,adherecloselytothefollowing
procedLJreS･Also,afterdisconnectionpowercable,waitatleastthree
minutesforcapacitorsonthepowersupplyandsweepboardsto
dischargebeforeservJClngthisinstrument.

NeverremoveorinstallanyassemblywiththeinstrumentpowerON.CoJnPOtlent
damagecallOCCuT･

1.DisconrleCtPowerCable.

2.Removetopcover.

3.Detachl血 filtercable(W8)frompowersupply.

4.Removetheeightpan-headscrewsattheedgesoftherearPaTIe1.

5.PulltherearpanelstraightawayfromtheinstruJnentaboutthreeinches.
NotethebananaconnectoratthebottomcorneroftherearpaJlel.During
reassembly,besureiLiz)sertsintothecupontheMaillAssembJy.

6.RemovetheHp-IBdbboncablefroththeMainAssembly.

7.Forreassembly,notewhichcalibratoroutputgoestowhichconnectoron
MainAssembly･Removethecalibrator･outpt)IcablesatMaiJlAssembly.

8･Rearpanelcanbescparatcd血.omiDStrumetltCabinet.

9.Replacerearpanelbyreverslngthisprocedure.

1･DisconJleCtPowerCable.

2･Removetopcover,

3.Removecable(Wl)thatconnectsPowerSupplytoMaiJlAssembly.

4.DisconnectlinefilterCable(W8)atPowerSupply.

5･RemovethetwolockingpinsthatsecurethePowerStlPplyatrightfrontand
rearcornersoftheinstrumentcabinet.PullpillsuPaJldout.

6.Sudssupplyoutthrough sideofcabineL

7.Toreplacesupply,reversethisprocedure.
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Keyboard Wh ennecessary,refertootherremovalprocedWes.

Assembly

Caution
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1.Disconnectpowercable.

2･Removepowersupply.

3.Fromthebacksideofthefrontpanel,removethefourscrewssecurmg
keyboardassemblytofrontofinstruJnentCabiJlet,

4.Wh entheknObispulled,thekeyboardassembly(label,keyboardpanel,
keypad,PCboard,RPGandhob)W山comeofffrotltPal)elasoneuniL

UsethefouowingstepstodisasseJnblethekeyboardasse血bly.

5.DisconnectRPGcablefromPCboard.

6.SeparatethePCboard,keypad,aJ)dkeyboardpaneVlabel･

7.KnobhasaforcefitonRPGshaft.Toremove,pullstraightoff.

8,Remove3/8T'nutfromRPG,thenRPGfromkeyboardpaJle1.

9.Keyboardlabelusesself-stickadhesive.Ifitmustberemoved,peelitoff.

10.1fitisnecessarytoreplacethePCboard,itisnecessaryloloosentherear

pazLelazlddisconnectthekeyboardcabJefrontheMainAssembly.Fol)ow
steps3150fRearPanelprocedure･

ll.Replacekeyboardassemblybyreversingthisprocedure.

Fan Wh ennecessary,reLertootherremOValprocedures.

1.Disconnectpowercable.

2･Removetopcover･

3.DisconnectfancablefromMainAssembly.

4･Re,movelinefutercableatpowersupply.

5.Removetheeightpan-headscrewsattheedgesoftheRearPanel.

6.PullRearPanelstraightbackuntilbananaplugcJeaISCliponMainAssembly.

7.LayRearPane)dowtlatrearOfiJIStru皿ent.ItisnotnecessarytocompleteJy
removeRearPanel.

8.Forreassembly,noteorientatioTIOffancab)e.RemovefanbyremovIZlgthe
fourscrewssecuru1gltlocabinet_

9.Toi皿S【allfan,reversethisprocedure.

Whenreplaclngfall,besuTeaiTnowatfanisfromoutsideintotheinstrument

CheckthenowarrowsonthefaJla刀dcheckforpropernowoncepowerisapplied
totheirLStrument.
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MainAssembly

Caution

Attenuators

Caution
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ELECTROSTATICDISCHARGEc皿 daLmageelectroniccomponeJ)tSIUse
groundedwiststrapsaJldmatswhezlservicingthemainassembly.

Wh ennecessary,refertootherremovalprocedures.

1.Disco皿eCtpowerCable.

2.Removetopcover.

3.RemovePowerSupplyassembly.

4.DisconnectpowersupplyandfancablesfromMail)Assembly.

5,Removerearpanel.

6.DisconnectkeyboardcablefromMainAssembly.

7.CarefullyplaceinstruInentOnitsside.

8.FroththebottomoftheizLStrument,removeeightscrewsthatsecureMaiJI
Assemblytocabinet.

9,RemovethenutsholdiJ)gBNCstofrontpanel.

10.SetizIStru皿eJ)iinthenormalpositioz1.

ll.ShdeMaillAssemb)yot)tofthecabinettotherear.

121ReplaceMainAssenblybyreversingthisprocedure.

ELECn OSTATICDISCHARGEcandamageelectroniccompotletltS.Use
groundedwriststrapsandmatswhensemclngtheatlenuators･

AttenuatorsarenotpartoftheMa血Assenbly,IftheMaiJlassemblyisreplaced,
theattenuatorswillhavetobemovedtothereplaceme71tassembly.

Whennecessary,refertootherTeEuOValprocedures.

1.RemoveRearPaJleJ,PowerSupplyandMainAssemb]y.

2.FromthebottomoftheMainAsse皿bly,removetwoscrewsthatsecurethe
Attenuator.

3.A241PizICOtuleCtOr,locatedattherearofandinsidetheAttenuator,
connectsittothCPCboard.Withagentlerockingorpryhgmotion,liftthe
Attenuatorfrom山ePCboard,

Asmallnat-blades打eWdriver,prymgattherearbetweenAttenuatorandPC
boaLrd,W山helpcoJltrOIAttcnuatorremoval.
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CRTMonitor Thesweepboard,CRT,andCRTyokeareallpartsofoneiHPpartnt-ber･They

Assembly havebeenadjustedasaunitandshouldbereplacedasaunit,ratherthaJl
iJldividually.DonotremovetheyokefromtheCAT.

Wh ez)necessary,refertootherremovalprocedtLreS･

1･RemoveRearPanel,PowerStJpply,andMaiJlAssembly･

Caution

Caution

HP54504A

DischargethepostacceleratorleadtotheCRTmountingbandonly.CompoJlentS
willbedamagedifthepostacceleratorisdischargedtootheraTeaS･

2.ConnectaJumper)e且dbetweenthemotntlngbandoftheCRTaLndshaftofa
screwdriver.

3.DischargeCRT,byplacinggroundedscrewdriverunderprotectiverubber
capofpostacceleratorLeadandmomeJ)tarilytouchingscrewdrivertonelaJ
clipofpostacceleratorlead･

TheCRTmaychaLrgeuPbyitselfevenwhiledisconnected.DischargetheCRT
beforehandling.UseaJumperleadtoshorttheCATpostacceleratorterminalto
theCRTnountizlgbaJ)a.

4.DisconnectpostacceleratorleadhomCRTbyflrmlysqueezlngrubbercap
tlntilmetaldipdisengagesfromCRY.

5.DetachthefouowhgcablesatthesweepboardorCRT.

●Intensirycable,W7
●CRTMonitorribboncable,W6
●TwoCRTyokecables
●CRTbasecable

6･SlidesweepboardllpandoutofcabiJ)elsloLWh eninstamngsweepboard,
itmaybenecessarytopressoncenteroftheoutershieldofsweepboardto
allowtheboardtoclearcabinetsupportrib.

7･Carefullyplaceinstnlmentinfront-panel-downposition.

8.RetnovethethreenutsSecuringCRTtofrontpanel.

9.Retnovesweepboardguide.

10.RemovethepaLn-headscrewsecuriJlgCRTtofrontpanel.

11･RemoveCRT･WhenreinslallingCRY,placeilwiththepostaccelerator
termbaltowaTdtheinsideoftheinstrument,awayfromthesweepboa∫d.

12･ToinstallCRTMonitorAssembly,reversethisprocedure.

N.te由 FReTr;e.PiTtcoer-i:steo;iRI諾 慧 tAps,S.ec雲 LyI霊 :enlcIi:nn.e;fStShhTyhP:10alT the
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Feet汀HtStand whennecessary,refertootherremovalprocedures.

1･RemoveRearPanel,PowerSupply,MainAssemblyandCRTMonitor
assembly.

2.RemovethethreescrewssectJrmgeachfoot/tiltstandtothebottoJnOfthe
cabinet.

3･ToinStanfeet/tiltstand?reversethisprocedure･
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